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INTRODUCTION 
F e v e r , p a i n and I n f l a m m a t i o n a r e the c o m m o n e s t 
c l i n i c a l p r o b l e m s r e q u i r i n g p h a r m a c o t h e r a p y . T i b b - e - U n a n i 
(Unani M e d i c i n e ) p o s s e s s e s a n u m b e r of e f f e c t i v e a n d safe 
a n t i p y r e t i c , a n a l g e s i c and a n t i - i n f l a m m a t o r y a g e n t s . T h e 
a n t i - i n f l a m m a t o r y U n a n i d r u g s have r e c i e v e d c o n s i d e r a b l e 
s c i e n t i f i c a t t e n t i o n . M a n y of these d r u g s h a v e been 
s c i e n t i f i c a l l y e v a l u a t e d and t h e i r a c t i o n , e f f i c a c y , d o s e 
e t c . h a v e b e e n d e s c r i b e d in a p p r e c i a b l e d e t a i l on m o d e r n 
s c i e n t i f i c b a s i s . B u t a n t i p y r e t i c and a n a l g e s i c U n a n i d r u g s 
h a v e n o t r e c i e v e d d u e a t t e n t i o n . T h e i r a c t i o n h a s n o t b e e n 
v a l i d a t e d s c i e n t i f i c a l l y a n d t h e i r e f f i c a c y h a s n o t b e e n 
r a n k e d . T h e d o s i n g s c h e d u l e and d i f f e r e n t i a l i n d i c a t i o n s in 
f e v e r and p a i n of v a r i o u s t y p e s and o r i g i n has n o t been 
w o r k e d o u t . As a l r e a d y m e n t i o n e d fever and p a i n a r e 
u b i q u i t o u s p a t h o l o g i e s . 
S o , it is of e x t r e m e s i g n i f i c a n c e for the p r a c t i s e 
of T i b b - e - U n a n i to s c i e n t i f i c a l l y study a n d d e s c r i b e the 
U n a n i a n t i p y r e t i c a n d a n a l g e s i c d r u g s on a b o v e l i n e s . 
K h a k s i i.e S i s y m b r i u m irio is a w e l l k n o w n U n a n i 
a n t i p y r e t i c d r u g . It w a s m e n t i o n e d for the f i r s t t i m e b y A b u 
B a k r M o h a m m a d B i n Z a k a r i a R a z i (865-925 C . E . P u b . 1 9 6 7 ) . T h u s 
it is one of t h o s e d r u g s w h i c h w e r e d i s c o v e r e d b y the 
M u s l i m s and w e r e u n k n o w n to D i o s c o r e d e s , G a l e n e t c . 
S i s y m b r i u m irio is a w i d e l y g r o w i n g p l a n t w e l l r e p r e s e n t e d 
in I n d i a a l s o . K h a k s i o b t a i n e d from it is a c h e a p d r u g . I t is 
w i d e l y used b y U n a n i p h y s i c i a n s for t r e a t i n g fever e t c . 
A l t h o u g h it h a s b e e n s u b j e c t e d to s o m e s c i e n t i f i c s t u d y b u t 
t h e r e a r e c o n f l i c t i n g r e p o r t s r e g a r d i n g its a n t i p y r e t i c a n d 
a n a l g e s i c a c t i v i t y . T h e r e f o r e , i n t h e p r e s e n t study K h a k s i 
( S i s y m b r i u m i r i o ) w a s s t u d i e d for its a n t i p y r e t i c and 
a n a l g e s i c a c t i o n as w e l l as for o t h e r r e l a t e d a c t i o n s v i z . 
a n t i - i n f l a m m a t o r y a c t i o n and c e n t r a l d e p r e s s a n t a c t i o n . 
It is a h o t , w e t drug of the s e c o n d d e g r e e ( N a j m u l 
G h a n i , 1 9 1 7 ) . T h e U n a n i t e x t s r e p o r t it to p o s s e s s a n t i p y r e t i c 
a c t i v i t y (Azam K h a n , 1 8 9 8 ) , e x p e c t o r a n t a c t i v i t y 
(Najmul G h a n i , 1 9 1 7 ) , a n t i - i n f l a m m a t o r y a c t i v i t y (Abu B a k r 
M o h a m m a d B i n Z a k a r i a R a z i , d . 9 2 5 C . E . ) , a n a l g e s i c a c t i v i t y 
(Mohammad H u s a i n S h e e r a z i , 1 8 7 4 ) , a n t i t u s s i v e a c t i v i t y 
(Abdul H a l e e m , 1 9 4 8 ) , and b r o n c h o d i a l a t o r a c t i v i t y (Ram 
L u b h a y a , d . l 9 8 2 C . E ) . 
The U n a n i p h y s i c i a n s m o s t l y u s e the p o w d e r e d s e e d of 
K h a k s i at the d o s e of 4-9 g m s in d i s e a s e s , like N o n - S p e c i f i c 
F e v e r , ( H u s a i n A t t a r , 1 8 8 0 ) , A c u t e I n f l a m m a t i o n , (Ahsan A l i , 
1 8 9 1 ) , G o u t , ( N a j m u l G h a n i , 1 9 1 7 ) , E a r - a c h e , ( M o h a m m a d 
H a s a n , d . l 9 2 8 C . E ) , A s t h a m a , (Ram L u b h a y a , d . l 9 8 2 
C.E.)» s t o m a c h - a c h e , ( M o h a m m a d A b d u l l a h , 1 9 1 4 ) , C h r o n i c 
C o u g h , (Jalil A h m a d , d . 2 0 t h C . E . ) f T y p h o i d f e v e r , ( A j m a l K h a n , 
d . l 9 2 7 C . E ) , e t c . a n d for the p r o p h y l a x i s of M e a s l e s and 
s m a l l - p o x , ( M o h a m m a d F a z l u d d i n , 1 8 9 9 } . 
The E t h n o - b o t a n i c a l l i t e r a t u r e r e p o r t s it to be 
F e b r i f u g e , ( N a d k a r n i , 1 9 7 6 ) , E x p e c t o r a n t , ( A n o n y m o u s , 1 9 7 2 ) , 
R e s t o a t i v e , ( C h o p r a , 1 9 5 6 ) , and S t i m u l a n t , ( K i r t i k a r and 
B a s u , 1 9 8 7 ) , and to" be u s e f u l in C o u g h , ( A n o n y m o u s , 1 9 7 2 ) , 
and A s t h m a , ( N a d k a r n i , 1 9 7 6 ) . 
It h a s b e e n s u b j e c t e d to s o m e m o d e r n s c i e n t i f i c 
r e s e a r c h . The E t h a n o l i c e x t r a c t is r e p o r t e d to p o s s e s s anti-
p y r e t i c , a n a l g e s i c a n d a n t i b a c t e r i a l a c t i o n . T h e w a t e r and 
P e t r o l e u m E t h e r e x t r a c t is r e p o r t e d n o t to p o s s e s s 
a n t i p y r e t i c , a n d a n a l g e s i c a c t i o n . B o t h e x t r a c t s are r e p o r t e d 
to be n o n - t o x i c in a c l i n i c a l trial ( V o h o r a ^ 1 9 8 0 ) . It 
was seen to i m p r o v e 70% c a s e s of c o m m o n c o l d (Sener and 
B e n g o l , 1 9 8 8 ) . 
In the p r e s e n t s t u d y the a q u e o u s e x t r a c t of the drug 
was s t u d i e d as it is c l o s e s t to the f o r m u s e d in U n a n i 
p r a c t i c e n a m e l y , the p o w d e r e d s e e d . The d r u g w a s s t u d i e d at 
the d o s e of 13 m g / 1 0 0 gm s e l e c t e d on the b a s i s of the U n a n i 
c l i n i c a l d o s e . (Abdul H a k e e m , 1 8 9 5 ) , m u l t i p l i e d by the app-
r o p r i a t e c o n v e r s i o n factor for o b t a i n i n g the c o r r e s p o n d i n g 
d o s e for rats and r a b b i t s . ( D h a w a n , 1 9 8 2 ) . The e x t r a c t w a s 
a d m i n i s t r a t e d b y the o r a l r o u t e w h i c h is used by U n a n i 
p h y s i c i a n s in c l i n i c a l p r a c t i c e . 
The e x t r a c t w a s s t u d i e d for c e n t r a l e f f e c t b y 
P e n t o b a r b i t o n e N a r c o s i s P o t e n t i a t i o n T e s t and P h o t o a c t o -
m e t e r T e s t for s p o n t a n e o u s m o t o r a c t i v i t y . T h e E d d y ' s H o t 
p l a t e T e s t and A n a l g e s i o m e t e r T e s t w a s c a r r i e d o u t for 
S t u d y i n g a n a l g e s i c a c t i v i t y . It w a s studied for a n t i p y r e t i c 
a c t i v i t y in R a b b i t s w i t h D . P . T . v a c c i n e as the p y r e t i c 
a g e n t . The C a r r a g e e n i n O e d e m a T e s t w a s c a r r i e d o u t for 
s t u d y i n g the a n t i - i n f l a m m a t o r y a c t i v i t y . 
CHAPTER II 
REVIEW OF LITERATURE 
Khaksi is e x t e n s i v e l y used in T i b b - e - U n a n i (Unani 
S y s t e m of M e d i c i n e ) . Its B o t a n i c a l n a m e is S I S Y M B R I U M IRIO 
L I N N , F a m i l y c r u c i f e r a e . T h i s drug was d i s c o v e r e d by M u s l i m s 
as it has n o t b e e n m e n t i o n e d in the w o r k s of D i o s c o r d e s , 
G a l e n e t c . T h e A r a b s c h o l a r A b u B a k r M o h a m m a d B i n Z a k a r i a 
R a z i ( 8 6 5 - 9 2 5 ) w a s the f i r s t to m e n t i o n t h i s d r u g a l o n g w i t h 
its m e d i c a l i m p o r t a n c e a n d m o r p h o l o g y . 
O t h e r a u t h o r s d e s c r i b e d it to p o s s e s s i m p o r t a n t a c t i o n s 
and m o r p h o l o g y w h i c h h a v e g e n e r a t e d some c o n t r o v e r s i e s about 
the d r u g . The d r u g h a s b e e n r e p o r t e d to be u s e d w i d e l y in 
A s i a , E u r o p e and o t h e r c o n t i n e n t s from a n c i e n t t i m e s . 
It is an i m p o r t a n t p l a n t w h o s e d i f f e r e n t p a r t s h a v e 
b e e n used w i d e l y for m e d i c i n a l p u r p o s e s . V a r i o u s p a r t s of 
the p l a n t w h i c h h a v e m e d i c i n a l v a l u e s are as f o l l o w s . 
1. S E E D : T h e c o l o u r of k h a k s i seeds is r e d d i s h . It is 
used e i t h e r in p o w d e r form or e x t r a c t f o r m . 
2 . L E A V E S : I n f u s i o n of the l e a v e s is used for 
m e d i c i n a l p u r p o s e s . 
SYNONYMS 
In d i f f e r e n t r e g i o n s of I n d i a a n d the w o r l d , Khaksi is 
tnown with d i f f e r e n t n a m e s . A s h o r t l i s t of its s y n o n y m s is 
given b e l o w . 
Arabic 
Catalon 
English 
Iterwara 
Melt a 
Persian 
Poajabi 
Siudhi 
Spanish 
tefu 
Merwari 
Mafcarastra 
Asfahani 
Sheeraz i 
Turki 
Greece 
Latin 
Tibrazi 
Sanskrit 
Rajisthani 
Hindi 
K h u b b a h 
Apagalluras 
L o n d o n R o c k e t 
P a r j a n 
L o n d o n R a c k e t 
K h a k s i , K h a k s h e e r , K h a k c h i 
J a n g l i s a r s o n , M a k t r u s a , N a k t r u s a 
J a n g l i s a r s o n , K h a k s i r 
M a l t a c u n d i l , R a b a n i l l o , A m a r i l l o 
K h u b a K a l a n 
R a n - T i k h i 
K h a k s i 
K h u b a h , K h a k s h i 
S h a f a t r a k 
S h u o r a n 
K h a k s i 
S i s y m b r i u m irio linn 
S w a r o o n 
K h u b K l a n 
y s a r g a n 
K h u b K l a n 
DISTRIBTUTION 
K h a k s i is w i d e l y d i s t r i b u t e d all o v e r the w o r l d 
i n c l u d i n g I n d i a . In P u n j a b ( A n o n y m o u s , 1972; K i r t i k a r a n d 
B a s u , 1987 & C h o p p r a 1 9 5 6 ) , H a r y a n a , R a j a s t h a n , U t t a r P r a d e s h 
( A n o n y m o u s , 1 9 7 2 ) , N o r t h I n d i a , N o r t h W e s t I n d i a , N o r t h 
W e s t t e m p e r a t e H i m a l a y a ( D y m o c k , 1890 & C h o p r a , 1 9 5 6 ) , 
R a j p u t a n a , B a l u c h i s t a n , K o h o t ( C h o p r a , 1 9 5 6 ; K i r t i k a r & B a s u , 
1 9 8 7 ) , P e s h a w a r ( C h o p r a , 1 9 5 6 ) , P e r s i a , E u r o p e ( D y m o c k , 1 8 9 0 ) , 
C e n t r a l A s i a , A f g h a n i s t a n , A r a b M e d i t e r r a n e a n ( K i r t i k a r &. 
B a s u , 1 9 8 7 ) . 
G e n e r a l l y it is f o u n d in w i l d b u s h e s , f o r e s t s , s k i r t 
foot h i l l s and m o u n t a i n . It is a l s o f o u n d in c u l t i v a t e d 
w h e a t land and h e r s e g r a m field ( N a j m u l G h a n i , 1917; 
S h e e r a z i , 1874 & A z a m K h a n 1 8 9 8 ) . 
MAHIYAT CUNANI MORPHOLOGY^ 
The d e s c r i p t i o n of its m o r p h o l o g y in U n a n i b o o k s is 
c o n t r o v e r s i a l . A b u B a k r M o h a m m a d B i n Z a k a r i a R a z i ( 8 6 5 - 9 2 5 ) 
was the f i r s t to d e s c r i b e its m o r p h o l o g y in h i s b o o k Al-
H a w i . 
Arab Scholars 
1- Abu Bakr Mohanimad Bin Zakaria Razi C865-925) 
A l - H a w i ( 1 9 6 7 ) A c c o r d i n g to R a z i k h a k s i is seed of k h u b b a h 
h a v i n g s i m i l a r s t r u c t u r e to T u k h m - e - k h a s h k h a s h (poppy 
s e e d ) . S o m e t i m e l i t t l e b u t s m a l l e r in s i z e . Its p l a n t is 
s i m i l a r to B a r t a n g - V i l a y t i ( P l a n t a i n ) . T h e y shed t h e i r b u d s 
due to d r y n e s s a n d o n l y c o v e r is l e f t like h o r n . In t h i s 
c o v e r soft s m a l l o s t r u s e s e e d s are p r e s e n t . 
Z- Abu-Mansoor Moaffaquddin Heraqul Cb. 9503 
K i t a b u l A b n i a An H a q a e - Q u l - A d v i a ( 1347,/iH}According to him 
s e e d s are red a n d s o m e t i m e b l a c k i s h red in c o l o u r . 
3-Abu-Mohanunad Abdullah-Ibn-e-Ahmad Ziauddin Ibn-e-Baltar 
C1197-1248) 
A l - J a m e u l M u f r i d a t - A l - A d v i a W a l - A g h z i a ( 1 8 7 1 ) 
K h a k s i s e e d s a r e thin s i m i l a r to the s e e d s of p o p p y . Its 
p l a n t s are s i m i l a r to B a r t a n g - V i l a y t i ( P l a n t a i n ) . Due to 
d r y n e s s p l a n t s h e d s flower l e a v i n g o n l y c o v e r w h i c h are 
i d e n t i c a l to h o r n . T h e s e h o r n are s m a l l and d f l i c a t e w i t h i n 
w h i c h seeds are p r e s e n t . 
Indian Scholars 
4- Hakim Mohammad Husain Shieerazi Cd. 1790) 
M a k h z a n u l A d v i a ( 1 8 7 4 ) H a k i m M o h a m m a d H u s a i n S h e e r a z i h a s 
d e s c r i b e d a b o u t the k h a k s i in h i s b o o k . A c c o r d i n g to h i m 
k h a k s i can be o b t a i n e i t h e r b y c u l t i v a t i o n or from w i l d 
f i e l d . He d i v i d e s the k h a k s i in two g r o u p s . 
1- In first g r o u p the s i z e of the k h a k s i are s m a l l . T h e y 
are r e d d i s h in c o l o u r , b i t t e r in t a s t e . 
2- In the s e c o n d g r o u p the s i z e are c o m p a r a t i v e l y l a r g e r 
from those in f i r s t g r o u p . T h e y are b l a c k i s h red in 
c o l o u r . 
S p r i n g s e a s o n is f a v o u r a b l e for b o t h the g r o u p s a n d is 
g e n e r a l l y g r o w n in w i l d f i e l d s and f o r e s t s a r e a s . 
The l e n g t h of the k h a k s i , of first g r o u p v a i x e s f r o m 
1.5 r a m r o d to 2 r a m r o d . Its leaf is s i m i l a r to j a r g e e r 
l e a f . The s e e d s are e n c l o s e d and t h i n . T h e y are c o v e r e d 
by t h i n and d i s c r e t e b r a n c h e s . 
T h e l e n g t h of s e c o n d g r o u p k h a k s i is u p t o 3 r a m r o d . 
Its b r a n c h e s are m o r e d i s c r e t e , t h i c k and its l e a v e s a r e 
long and w i d e . The c o v e r of the s e e d s are b i g , the t a s t e is 
c o m p a r a t i v e l y m o r e b i t t e r . 
5-Hakim Azam Khan Cd. 1902) 
He has fully e m p h a s i s e d about khaksi in his b o o k , 
Moheet-e-Azara ( 1 8 9 8 ) . T h e khaksi seeds a r e s m a l l and 
sometimes s l i g h t l y l o n g . It is s m a l l e r than the p o p p y s e e d . 
A f t e r the f o r m a t i o n of flower and s u b s e q u e n t a p p e a r a n c e of 
b u d , the seeds are e n c l o s e d w i t h i n the c o v e r . T h e s e e d s are 
of two type, first is of reddish in c o l o u r , s m a l l e r in s i z e . 
Taste is slightly b i t t e r . Second type of seeds are s l i g h t l y 
large in size and r e d d i s h b l a c k in c o l o u r . 
Khaksi is found in forest and around m o u n t a i n d u r i n g 
the spring s e a s o n . T h e l e n g t h of the smaller t y p e of p l a n t 
is 1.5 ramrod and the l e a v e s are similar to the l e a v e s of 
J a r g e e r . B r a n c h e s a r e t h i n and d i s c r e t e . 
The large p l a n t s h a v e the length of 3 r a m r o d . Its 
branches are c o m p a r a t i v e l y more discrete and t h i c k . L e a v e s 
are long and w i d e . T h e c o v e r of the seeds are c o m p a r a t i v e l y 
b i g . The taste is m o r e b i t t e r . 
6-Hakim Najmul Gliaiil Cd. 19303 
Hakim N a j m u l G h a n i has given detail d e s c r i p t i o n a b o u t 
the khaksi in his b o o k , K h a z e e n a t u l A d v i a (1917) t a k i n g into 
account the v i e w s of U n a n i T a b i b s . A c c o r d i n g to T a b i b s 
k h a k s i is the seed of w i l d b u s h . Its seeds a r e smaller than 
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the p l a n t a i n s e e d s , t a s t e is m o r e b i t t e r . The size of the 
s e e d s are small and s l i g h t l y long s i m i l a r to the p o p p y 
s e e d s . S e e d s are of two t y p e s : 
1- S e e d s are t h i n , r e d d i s h in c o l o u r , b i t t e r t a s t e , 
s i z e of the p l a n t v a r i e s from 1.5 r a m r o d to 2 r a m r o d , l e a v e s 
are long and s i m i l a r to the R o c k e t l e a v e s . B r a n c h e s a r e 
t h i n a n d d i s c r e t e . F l o w e r s are s c a t t e r e d a r o u n d the 
b r a n c h e s . S e e d s are e n c l o s e d w i t h i n the thin c o v e r c a l l e d 
k h o o b k a l a n . taste is s o m e w h a t b i t t e r . 
2- D i a m e t e r of the s e e d s is c o m p a r a t i v e l y m o r e t h a n the 
f i r s t t y p e s e e d s . T h e y are r e d d i s h in c o l o u r . S i z e of the 
p l a n t m a y r e a c h upto the l e n g t h of 3 r a m r o d . B r a n c h e s are 
d i s c r e t e and t h i c k . l e a v e s a r e long and w i d e , b u d s a r e a l s o 
l a r g e in s i z e . t a s t e of the s e e d s is c o m p a r a t i v e l y m o r e 
b i t t e r t h a n the first type s e e d s . B o t h the p l a n t s g r o w in 
the f o r e s t s and a r o u n d m o u n t a i n s . 
7- Mohamniad Hasan Hazique : He meni,.!ons in his book, 
T a u z e e h u l - A d v i a ( i C 4 ) t h a t k h a k s i is the seed of g r a s s 
w h i c h are m o r e 'lopular. 
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(a) S e e d s of JCh^ksi CSisymbriuiri i r i o linrO 
Cb) Seeds of KhasJcsi CSisymbrlurn irio linrD x 3 Fold 
Magnification 
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MODERN MORPHOLOGY 
K h a k s i is i d e n t i f i e d and r e p o r t e d in v a r i o u s a u t h e n t i c 
b o o k s as S i s y m b r i u m irio L i n n . It b e l o n g s to c r u c i f e r a e 
f a m i l y . It is a n n u a l or b i e n n i e l s h r u b . 
i) Stem 
ii) L e a v e s 
i i i ) F l o w e r s 
iv) P o d s 
v ) S t i g m a 
v i ) S e e d s 
30-90 c m , g l a b r o u s or s l i g h t l y p u b e s c e n t 
b e l o w . 
S t a l k e d r u n c i n a t e , l o b e s n o t a u r i c l e d , 
r e m o t e , s p r e a d i n g , t o o t h e d , t e r m i n a l s l a r g e . 
M i n u t e , y e l l o w , p e d i c e l s s l e n d e r . 
3 . 8 - 5 C m , o v e r t o p p i n g the r a c e m e w h e n 
y o u n g , s l e n d e r , e r e c t , g l a b r o u s , s u b t o r u l o s e , 
v a l v e s 3 - n e r v e d , p e d i c e l s a s c e n d i n g c u r v e d . 
S e s s i l e . 
O v o i d , r e d d i s h or y e l l o w b r o w n , 1 - 3 mm 
l o n g , t h e y g i v e m u c i l a g e w i t h w a t e r . (Kri-
t i k a r and B a s u , 1 9 8 7 ) 
W e a l t h of I n d i a 
i) N a m e of p l a n t 
ii) F a m i l y 
i) Stem 
ii) L e a v e s 
i i i ) F l o w e r s 
S i s y m b r i u m irio L i n n 
C r u c i f e r a e , A n n u a l or b i e n n i e l 
s h r u b . 
90 cm t a l l . 
R u n c i n a t e or p i n n a t i f i d , l o b e s 
not a u r i c l e d , t e r m i n a l s l a r g e . 
M i n u t e , y e l l o w , r a c e m e s , 3-5 cm 
l o n g , s l e n d e r , e r e c t . 
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iv) S e e d s O v o i d , R e d d i s h or y e l l o w B r o w n , 
1-3 mm l o n g , g i v e m u c i l a g e w i t h 
w a t e r . 
v) The p l a n t s are h i g h l y v a r i a b l e , b e s i d e s the d e p l o i d s , 
t r i p l o i d s , t e t r a p l o i d s and h e x a p l o i d s a l s o e x i s t . 
( A n o n y m o u s , 1 9 7 2 ) 
N a d k a r n i ( 1 9 7 6 ) d e s c r i b e s , that K h a k s i is t a l l , e r e c t 
g l a b r o u s s h r u b . 
PHYTO CHEMISTRY 
K h a k s i h a s u n d e r g o n e a full c h e m i c a l i n v e s t i g a t i o n . 
V a r i o u s p a r t s of the p l a n t are e x a m i n e d for its c o m p o s t i o n 
and c o n s t i t u e n t s a r e s t a t e d b e l o w . 
L e a v e s : T h e s e are e a t e n e i t h e r c o o k e d or raw (Cal. 
v o l , 6 8 . C a l . " 100 g m ) . 
T h e y are r i c h in p r o t e i n , v i t a m i n s - ( a - c a r o t e n e , v i t c , 
vit A p o t e n c y ) and m i n e r a l s . 
O n a n a l y s i s the t e n d e r leaves of the w i l d p l a n t gave 
m o i s t u r e 8 1 . 5 % p r o t e i n 7% e t h e r e x t r a c t 1.2 fibre 0 . 4 , 
C a r b o h y d r a t e 7.3 and m i n e r a l m a t t e r s 2 . 6 % , C a l c i u m 4 8 5 . 0 , 
p h o s p h o r u s 1 2 5 . 0 , Iron 2.5 and v i t C , 176 m g / 1 0 0 gm and vit 
A p o t e n c y 1 0 , 0 0 0 I . U / 1 0 0 gm of d r u g . 
A n a l y s i s of S e e d On P e t r o l e u m e t h e r e x t r a c t the s e e d s 
gave r e s u l t of 1 8 - 2 0 % of a s e m i - d r y i n g o i l s u i t a b l e for soap 
making and a l s o as a l u b r i c a n t . The o i l g i v e the c o l o u r of 
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b r o w n i s h or g r e e n i s h y e l l o w w i t h f o l l o w i n g c h a r a c t e r i s t i c s 
4 0 
4 0 
sp. g r . 
viscosity-
Acid v a l . 
Sap V a l . 
Iodine v a l . 
A c e t i c v a l . 
H e h n e r v a l . 
R . M . v a l . 
0 . 9 0 8 3 . n 
1.4672 
40.3 
176.5 
109.4 
11.9 
94.8 
0.05 
30^ 
Un S a p o n i f i c a t i o n m a t t e r - 1.6 % 
The f a t t y a c i d c o m p o s t i o n of the oil s h o w e d . 
P a l m a t i c a c i d 8.2 
S t e a r i c a c i d 3.1 
O l e i c a c i d 27.5 
L i n o l e i c 35.3 
E r u e i c a c i d 17.6 X 
L i n o l e n i c a c i d 8.2 
Seed c o n t a i n s Isorharanetin and p o s s i b l y a m u s t a r d o i l 
( A n o n y m o u s , 1 9 7 2 ) 
A n a l y s i s of K h a k s i L e a v e s 
Name 
B o t a n i c a l n a m e 
M o i s t u r e 
P r o t e i n 
E t h e r e x t r a c t 
A s h 
C a r b o h y d r a t e 
C a l o r i f i c v a l . / l O O gm 
K h a k s i 
S i s y m b r i u m I r i o L i n n . 
81.5 X 
7.0 % 
1.2 X 
2.6 X 
7.31 X 
68 
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A n a l y s i s of K h a k s i A s h : 
W a t e r s o l u b l e a s h 1.32 % 
A l k a l i n i t y of a s h 59.3 % 
W a t e r I n s o l u b l e a s h 1.28 % 
Acid S o l u b l e a s h 1.205 % 
Acid I n s o l u b l e a s h 0.075 % 
P h o s p h o r o u s 125 m g / 1 0 0 gm 
C a l c i u m 485 m g / 1 0 0 gm 
Iron 2.5 m g / 1 0 0 gm 
V i t a m i n C a n d P r o v i t a m i n A c o n t e n t s in the p l a n t 
V i t . C 176 m g / 1 0 0 gm 
a - C a r o t e n e 6000 f g m / 1 0 0 gm 
V i t . A P o t e n c y 10,000 I . U . 
(S. H a j j a t u l l a h et 1964 ) 
The a l c o h o l i c e x t r a c t of the d e f a t t e d s e e d s g a v e 
a p i n k c o l o u r w i t h m a g n e s i u m and h y d r o c h l r o r i c a c i d 4 . 
C h r o m a t o g r a p h y u s i n g W h a t m a n f i l t e r p a p e r n o . 1 and B u O H : 
AcOH ; H20 (60 : 10 : 2 0 ) as s o l v e n t showed a s i n g l e s p o t in 
u . v . light a n d a m m o n i a v a p o u r m i x e d m . p . w i t h an a u t h e n t i c 
sample of i s o r h a m n e t i n w a s u n d e p r e s s e d . It g a v e an a c e t a t e 
m . p . and m i x e d m . p . 198-201°.So its i d e n t i t y as i s o r h a m n e t i n 
w a s c o n f i r m e d by U . V . s p e c t r a and Co C h r o m a t o g r a p h y . ( M . S . Y . 
K h a n , 1966) 
The a e r i a l p a r t of the p l a n t - The p e t r o l e u m e t h e r 
c o n c e n t r a t e (15 gm ) on p u r i f i c a t i o n by c o l u m n 
c h r o m a t o g r a p h y ( s i l i c a g e l ) g a v e two c o m p o u n d s (1) (100 m g ) 
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m . p . 137o ( a c e t a t e , m . p . 1 2 6 o ) and (2) {150 m g ) m . p . 280o 
(acetate m . p . 1 5 0 o ) w h i c h w e r e i d e n t i f i e d r e s p e c t i v e l y as a 
s i t o s t e r o l and a - s i t o s t e r o l - 3 a - D - g l u c o s i d e on the 
basis of p h y s i c a l p r o p e r t i e s . 
The w a t e r - s o l u b l e f r a c t i o n on a c i d h y d r o l y s i s gave a 
dark b r o w n s o l i d (6.0 g m ) w h i c h w a s c h r o m a t o g r a p h e d on a 
silica gel c o l u m n to g i v e a m i x t u r e of two f l a v o n o i d s , w h i c h 
w e r e s e p a r a t e d b y p r e p a r a t i v e t i c o n s i l i c a g e l - G p l a t e s to 
give two p u r e c o m p o u n d s () I s o r h a m n e t i n (2) Q u e r c e t i n . 
(M.S.Y. K h a n et a J , 1 9 9 1 ) 
PHARMACOLOGICAL ACTIONS 
A n u m b e r o f a c t i o n are d e s c r i b e d in U n a n i t e x t s for 
k h a k s i . T h e s e a r e as f o l l o w s : 
S . N o . M e d i c i n a l R e f e r e n c e s 
I m p o r t a n c e 
1) A N T I P Y R E T I C i) N a j m u l G h a n i (1917) 
ii) M o h a m m a d A b d u l H a k e e m ( 1 8 9 5 ) 
i i i ) A z a m K h a n ( 1 8 9 6 ) 
iv) M o h a m m a d S h a r f u d d i n ( 1 8 0 1 ) 
v i ) M o h a m m a d H u s a i n , L u c k n o w i (1873) 
v i ) I h s a n Ali (1891 ) 
v i i ) M u n s h i G u l a m N a b i (1911) 
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v i i i ) M i r z a A s s a m a d ( 1 9 1 4 ) 
ix) Raj V a i d K r i s h n a ( 1 9 2 5 ) 
x ) J a l i l A h m a d ( 1 9 3 0 ) 
x i i ) Ram L u b h a y a ( 1 9 7 7 ) 
x i i i ) M o h a m m a d Z a k a r i a A l i ( 1 9 8 6 ) 
2) E X P E C T O R A N T i) N a j m u l G h a n i ( 1 9 1 7 ) 
ii) A z a m K h a n ( 1 8 9 6 ) 
i i i ) M o h a m m a d H u s a i n S h e e r a z i ( 1 8 7 4 ) 
iv) M o h a m m a d H u s a i n , L u c k n o w i ( 1 8 7 3 ) 
v ) M o h a m m a d A b d u l H a k e e m ( 1 8 9 5 ) 
v i ) J a l i l A h m a d ( 1 9 3 0 ) 
v i i ) A b d u l H a l e e m ( 1 9 4 8 ) 
v i i i ) Ram L u b h a y a ( 1 9 7 7 ) 
3) A N T I - I N F L A M M A T O R Y i) Abu B a k r M o h a m m a d B i n Z a k a r i a 
R a z i ( 1 9 6 7 ) 
ii) N a j m u l G h a n i ( 1 9 1 7 ) 
i i i ) M o h a m m a d H u s a i n , L u c k n o w i ( 1 8 7 3 ) 
iv) M o h a m m a d H u s a i n S h e e r a z i ( 1 8 7 4 ) 
v ) Ihsan A l i (1891) 
v i ) M o h a m m a d H a s a n M e e r u t i ( 1 8 9 4 ) 
v i i ) M o h a m m a d A b d u l H a k e e m ( 1 8 9 5 ) 
v i i i ) M o h a m m a d F a z a l u d d i n ( 1 8 9 5 ) 
ix) M i r z a A s s m a d ( 1 9 1 4 ) 
4) A N A L G E S I C i) Abu B a k r M o h a m m a d B i n Z a k a r i a 
Razi (1967) 
ii) N a j m u l G h a n i ( 1 9 1 7 ) 
iv) M o h a m m a d H u s a i n S h e e r a z i ( 1 8 7 4 ) 
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v ) Noor K a r e e m ( 1 8 7 5 ) 
v i ) M o h a m m a d H a s a n ( 1 8 9 4 ) 
v i i ) Jalil A h m a d ( 1 9 3 0 ) 
5) A N T I T U S S I V E ( C O U G H 
S U P P R E S S A N T ) 
i) N a j m u l - G h a n i ( 1 9 1 7 ) 
ii) Azam K h a n ( 1 8 9 8 ) 
i i i ) M o h a m m a d H u s a i n S h e e r a z i ( 1 8 7 4 ) 
iv) M o h a m m a d S h a r f u d d i n ( 1 8 0 1 ) 
v ) M u n s h i G h u l a m N a b i (1901)* 
v i ) M o h a m m a d A b d u l l a h ( 1 9 1 4 ) 
v i i ) Raj V a i d K r i s h n a ( 1 9 2 5 ) 
v i i i ) J a l i l A h m a d ( 1 9 3 0 ) 
ix) A b d u l H a l e e m ( 1 9 4 8 ) 
x ) R a m L u b h a y a ( 1 9 7 7 ) 
6) A N T I S E P T I C i) M o h a m m a d H u s a i n S h e e r a z i (1974) 
ii) M o h a m m a d H u s a i n L u c k n o w i (1873) 
i i i ) I h s a n A l i (1891 ) 
iv) M u n s h i G h u l a m N a b i ( 1 9 0 1 ) 
v ) M o h a m m a d A b d u l l a h ( 1 9 1 4 ) 
v i ) Raj V a i d K r i s h n a ( 1 9 2 5 ) 
v i i ) J a l i l A h m a d ( 1 9 3 0 ) 
v i i i ) A b d u l H a l e e m ( 1 9 4 8 ) 
7) D I U R E T I C i) Abu B a k r M O h a m m a d B i n Z a k a r i a 
Razi ( 1 9 6 7 ) 
8) A P P E T I Z E R i) Abu B a k r M o h a m m a d Z a k a r i a 
Razi ( 1 9 6 7 ) 
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ii) N a j m u l G h a n i ( 1 9 1 7 ) 
i i i ) M o h a m m a d A z a m k h a n ( 1 8 9 6 ) 
i v ) M o h a m m a d S h a r f u d d i n (1801) 
v ) M o h a m m a d H u s a i n L u c k n o w i ( 1 8 7 3 ) 
v i ) M o h a m m a d H u s a i n S h e e r a z i ( 1 8 7 4 ) 
v i i ) A b d u l H a l e e m ( 1 9 4 8 ) 
v i i i ) M o h a m m a d F a z a l u d d i n ( 1 8 9 9 ) 
ix) M u n s h i G h u l a m N a b i ( 1 9 0 1 ) 
x ) M o h a m m a d A b d u l l a h ( 1 9 1 4 ) 
x i ) Raj V a i d K r i s h n a ( 1 9 2 5 ) 
9) A P H R O D I S I A C [ M O Q A W W I - E - i) N a j m u l G h a n i ( 1 9 1 7 ) 
B A H ] OR [SEXUAL T O N I C ] 
ii) M o h a m m a d H u s a i n S h e e r a z i ( 1 8 7 4 ) 
i i i ) M o h a m m a d S h a r f u d d i n ( 1 8 0 1 ) 
i v ) M o h a m m a d H u s a i n Lucknov?i ( 1 8 7 3 ) 
v ) M o h a m m a d A b d u l l a h ( 1 9 1 4 ) 
v i ) Raj Vaid K r i s h n a ( 1 9 2 5 ) 
10) D I G E S T I V E i) N a j m u l G h a n i ( 1 9 1 7 ) 
ii) Azam K h a n ( 1896 ) 
v i ) M o h a m m a d S h a r f u d d i n ( 1 8 0 1 ) 
v ) M o h a m m a d H u s a i n L u c k n o w i ( 1 8 7 3 ) 
v i ) M o h a m m a d A b d u l H a k e e m ( 1 8 9 5 ) 
v i i ) Raj Vaid K r i s h n a ( 1 9 2 5 ) 
11) A N T I D I A R R H O E A L i) N a j m u l G h a n i ( 1 9 1 7 ) 
ii) Jalil A h m a d ( 1 9 3 0 ) 
i i i ) R a m L u b h a y a ( 1 9 7 7 ) 
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12) A N T I D O T E i) Abu B a k r M o h a m m a d B i n Zakaria 
R a z i ( 1 9 6 7 ) 
ii) A z a m K h a n ( 1 8 9 6 ) 
iii) M o h a m m a d H u s a i n S h e e r a z i (1874) 
13) A P H R O D I S I A C ( M U B A H H I i) M o h a m m a d H u s a i n S h e e r a z i (1874) 
O R S E X S U A L S T I M U L A N T ) ii) A z a m K h a n ( 1 8 9 6 ) 
i i i ) M o h a m m a d F a z a l u d d i n ( 1 8 9 9 ) 
14) F A T T E N I N G i) I b n - e - B a i t a r ( 1 8 7 1 ) 
ii) A b u M a n s o o r A l i H e r v i ( 1 7 4 3 ) 
iii) N a j m u l Ghani ( 1 9 1 7 ) 
iv) A z a m K h a n ( 1 8 9 6 ) 
v ) M o h a m m a d H u s a i n S h e e r a z i (1874) 
v i ) M o h a m m a d A b d u l H a k e e m ( 1 8 9 5 ) 
v i i ) A l i - I b n - e - H u s a i n ( r 8 8 8 ) 
v i i i ) M o h a m m a d S h a r f u d d i n ( 1 8 0 1 ) 
15) D E T E R G E N T i) A b u B a k r M o h a m m a d B i b Z a k a r i a 
R a z i ( 1 9 6 7 ) 
ii) I b n - e - b a i t a r ( 1 8 7 1 ) 
iii) N a j m u l G h a n i ( 1 9 1 7 ) 
iv) M o h a m m a d H u s a i n S h e e r a z i ( 1 8 7 4 ) 
v ) M u n s h i G h u l a m N a b i ( 1 9 0 1 ) 
v i ) A l i - I b n - e - H u s a i n ( 1 8 8 8 ) 
v i i ) M o h a m m a d S h a r f u d d i n ( 1 8 0 1 ) 
v i i i ) J a l i l A h m a d ( 1 9 3 0 ) 
ix) A b d u l H a l e e m ( 1 9 4 8 ) 
x ) M o h a m m a d H u s a i n L u c k n o w i ( 1 8 7 3 ) 
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16) D E O B S T R U E N T i) Abu B a k r M o h a m m a d B i n Z a k a r i a 
Razi ( 1 9 6 7 ) 
ii) N a j m u l G h a n i ( 1 9 1 7 ) 
iii) Azaro K h a n (1896) 
iv) M o h a m m a d F a z a l u d d i n ( 1 8 9 9 ) 
v ) M u n s h i G h u l a m N a b i ( 1 9 0 1 ) 
17) ANTI D Y S P N O E A i) Abu B a k r M o h a m m a d B i n Z a k a r i a 
R a z i ( 1 9 6 7 ) 
ii) Ram L u b h a y a ( 1 9 7 7 ) 
18) S O O T H E N S O R E T H R O A i) M o h a m m a d H u s a i n S h e e r a z i ( 1 8 7 4 ) 
ii) I h s a n A l i Khan ( 1 8 9 1 ) 
iii) M o h a m m a d A b d u l H a k e e m ( 1 8 9 5 ) 
iv) J a l i l A h m a d ( 1 9 3 0 ) 
MEDICINAL USES 
S . N o . M e d i c i n a l U s e s R e f r e n c e s 
1) M E A S L E S A N D S M A L L P O X i) I b n - e - B a i t a r ( 1 8 7 1 ) 
ii) N a j m u l G h a n a i ( 1 9 1 7 ) 
iii) M o h a m m a d H u s a i n S h e e r a z i ( 1 8 7 4 ) 
iv) M o h a m m a d H u s a i n L u c k n o w i ( 1 8 7 3 ) 
v) A l i I b n - e - H u s a i n ( 1 8 8 8 ) 
v i ) M o h a m m a d H a s a n M e e r u t i ( 1 8 9 4 ) 
v i i ) A b d u l H a k e e m ( 1 8 9 5 ) 
v i i i ) M o h a m m a d F a z a l u d d i n ( 1 8 9 9 ) 
ix) M u n s h i G h u l a m N a b i ( 1 9 0 1 ) 
x ) M i r z a A s s a m a d ( 1 9 1 4 ) 
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x i ) M o h a m m a d S h a r f u d d i n (180]) 
x i i ) Jalil A h m a d (1930) 
x i i i ) A b d u l H a l e e m (1948) 
x i v ) S a f i u d d i n A l i (1989) 
2) O R C H I T I S i) N a j m u l G h a n i (1917) 
ii) Azara K h a n (1898) 
i i i ) M o h a m m a d A b d u l H a k e e m (1895) 
3) U L C E R OF EYE 
4) D I A R R H O E A A N D 
C H O L E R A 
i) N a j m u l G h a n i (1917) 
ii) A z a m Khan (1898) 
iii) M o h a m m a d H u s a i n S h e e r a z i (1874) 
iv) M o h a m m a d H a s a n M e e r u t i (1894) 
i) N a j m u l G h a n i (1917) 
ii) M o h a m m a d A b d u l H a k e e m ( 1 8 9 5 ) 
iii) M i r z a A s s a m a d (1914) 
iv) J a l i l A h m a d (1930) 
v ) Ram L u b h a y a (1977) 
5) D Y S P E P S I A i) Najmul G h a n i (1917) 
ii) M o h a m m a d H u s a i n S h e e r a z i (1874) 
iii) M o h a m m a d H u s a i n L u c k n o w i (1873) 
iv) M o h a m m a d A b d u l l a h (1914) 
v) M o h a m m a d S h a r f u d d i n ( 1 8 0 1 ) 
v i ) Raj V a i d K i r i s h n a (1925) 
6) F L A T U L E N C E i) N a j m u l Ghani (1917) 
ii) M o h a m m a d F a z l u d d i n (1899) 
iii) M u n s h i G h u l a m N a b i (1901) 
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7) A C U T E I N F L A M M A T I O N i) A b u B a k r M o h a m m a d Bin Z a k a r i a 
R a z i ( 1 9 6 7 ) 
ii) A z a m Khan ( 1 8 9 8 ) 
iii) I h s a n A l i (1891 ) 
8 ) C O L D N E S S O F V I S C E R A i) M o h a m m a d H u s a i n L u c k n o w i ( 1 8 7 3 ) 
ii) M o h a m m a d H a s a n M e e r u t i ( 1 8 9 4 ) 
9) M A S T I T I S i) N a j m u l G h a n i ( 1 9 1 7 ) 
ii) M o h a m m a d H a s a n M e e r u t i ( 1 8 9 4 ) 
i i i ) M o h a m m a d A b d u l H a k e e m ( 1 8 9 5 ) 
10) G O U T 
11) S H O C K 
i) N a j m u l G h a n i ( 1 9 1 7 ) 
ii) M o h a m m a d H u s a i n S h e e r a z i ( 1 8 7 4 ) 
iii) M o h a m m a d A b d u l H a k e e m ( 1 8 9 5 ) 
iv) M o h a m m a d H a s a n M e e r u t i ( 1 8 9 4 ) 
i) N a j m u l G h a n i ( 1 9 1 7 ) 
ii) M o h a m m a d H u s a i n L u c k n o w i ( 1 8 7 3 ) 
12) U L C E R O F U T E R U S i) M o h a m m a d H u s a i n S h e e r a z i (1874) 
ii) M o h a m m a d H a s a n M e e r u t i (1894) 
iii) J a l i l A h m a d ( 1 9 3 0 ) 
13) E A R - A C H E i) N a j m u l G h a n i ( 1 9 1 7 ) 
ii) M o h a m m a d H a s a n ( 1 8 9 4 ) 
iii) Ram L u b h a y a ( 1 9 7 7 ) 
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14) H O A R S E N E S S O F V O I C E i) A z a m Khan ( 1 8 9 8 ) 
ii) Abdul H a l e e m (1948) 
iii) Jalil Ahmad (1930) 
15) V O M I T I N G i) A b d u l H a k e e m ( 1 8 9 5 ) 
ii) Ram L u b h a y a ( 1 9 7 7 ) 
16) C O N S T I P A T I O N i) R a m L u b h a y a (1977) 
17) A S T H M A i) Ram L u b h a y a ( 1 9 7 7 ) 
18) S T O M A C H - A C H E i) M o h a m m a d A b d u l l a h (1914) 
19) STONE OF U R I N A R Y T R A C T i) A b u B a k r M o h a m m a d Biz Z a k a r i a 
R a z i (1967) 
20) W E A K N E S S OF M U S C L E S i) I b n - e - B i a t a r ( 1 8 7 1 ) 
i) N a j m u l G h a n i ( 1 9 1 7 ) 
i) A z a m Khan ( 1898 ) 
-v) Abu M a n s o o r M o a f f o q u e 
H e r a q u i (1163) 
v) M o h a m m a d H u s a i n S h e e r a z i (1874) 
vi) M o h a m m a d A b d u l H a k e e m (1895) 
v i i ) M o h a m m a d S h a r f u d d i n (1801) 
v i i i ) A l i I b n - e - H u s a i n (1888) 
21) D I S E A S E S OF L I V E R i) M o h a m m a d H u s a i n L u c k n o w i (1873) 
22) CHE ST PAIN i) M o h a m m a d H u s a i n S h e e r a z i (1874) 
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23) D E H Y D R A T I O N i) Ram L u b h a y a ( 1977 ) 
24) DRUG A L L E R G Y OR 
DRUG T O X I C I T Y 
i) M o h a m m a d H u s a i n S h e e r a z i ( 1 8 7 4 ) 
ii) A b d u l H a k e e m ( 1 8 9 5 ) 
25) C A N C E R i) N a j m u l G h a n i ( 1 9 1 7 ) 
ii) A z a m K h a n ( 1 8 9 8 ) 
i i i ) M o h a m m a d H u s a i n S h e e r a z i ( 1 8 7 4 ) 
iv) M o h a m m a d H a s a n M e e r u t i 1 8 9 4 ) 
26) O E D E M A ( I N F L A M M A T O R Y i) N a j m u l G h a n i ( 1 9 1 7 ) 
O E D E M A ii) A z a m K h a n ( 1 8 9 8 ) 
i i i ) M o h a m m a d H u s s a i n S h e e r a z i ( 1 8 7 4 ) 
iv) M o h a m m a d H a s a n M e e r u t i ( 1 8 9 4 ) 
27) LUNG D I S E A S E S i) M o h a m m a d H u s a i n S h e e r a z i ( 1 8 7 4 ) 
ii) J a l i l A h m a d ( 1 9 3 0 ) 
28) A B S C E S S ' B O I L S 
AND P I M P L E S 
i) M o h a m m a d H u s a i n S h e e r a z i ( 1 8 7 4 ) 
:i) A z a m K h a n (1898 ) 
i i i ) J a l i l A h m a d ( 1 9 3 0 ) 
29) I N F E R T I L I T Y ( F E M A L E ) i) M o h a m m a d H u s a i n S h e e r a z i ( 1 8 7 4 ) 
ii) A z a m K h a n ( 1 8 9 8 ) 
i i i ) A b d u l H a k e e m ( 1 8 7 5 ) 
iv) J a l i l i A h m a d ( 1 9 3 0 ) 
30) SEXUAL D E B I L I T Y i) N a j m u l G h a n i ( 1 9 1 7 ) 
ii) M o h a m m a d H u s a i n S h e e r a z i ( 1 8 7 4 ) 
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iii) M o h a m m a d A b d u l l a h (1914) 
iv) Raj V a i d K r i s h n a D a y a l (1925) 
31) L O S S OF A P P E T I T E i) N a j m u l G h a n i ( 1 9 1 7 ) 
ii) M o h a m m a d H u s a i n S h e e r a z i ( 1 8 7 4 ) 
iii) M o h a m m a d A b d u l H a k e e m ( 1 8 9 5 ) 
iv) M u n s h i G h u l a m N a b i (1901) 
v ) M o h a m m a d A b d u l l a h (1914) 
v i ) M o h a m m a d H u s a i n L u c k n o w i ( 1 8 7 3 ) 
v i i ) Raj V a i d K r i s h n a (1925) 
32) C H R O N I C C O U G H i) N a j m u l G h a n i ( 1 9 1 7 ) 
ii) Azam Khan ( 1 8 9 8 ) 
i i i ) M o h a m m a d H u s s a i n S h e e r a z i ( 1 8 7 4 ) 
iv) M o h a m m a d A b d u l H a k e e m ( 1 8 9 5 ) 
v ) Raj Vaid K r i s h n a ( 1 9 2 5 ) 
v i ) J a l i l A h m a d ( 1 9 3 0 ) 
v i i ) A b d u l H a l e e m ( 1 9 4 8 ) 
v i i i ) Ram L o b h a y a ( 1 9 7 7 ) 
33) NON S P E C I F I C F E V E R i) Abu B a k r M o h a m m a d Bin Z a k a r i a 
Razi (1967) 
ii) I b n - e - B a i t a r ( 1 8 7 1 ) 
iii) Ram L u b h a y a ( 1 9 7 7 ) 
iv) H u s a i n A t t a r ( 1 8 8 5 ) 
v ) M o h a m m a d F a z a l u d d i n ( 1 8 9 9 ) 
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MIZAJ CTEMPERAMENn 
1- H o t and w e t in Ilnd d e g r e e : 
i) N a j m u l G h a n i ( 1 9 1 7 ) 
ii) R a m L u b h a y a ( 1 9 7 7 ) 
2- H o t and w e t in 1st d e g r e e : 
i) A b u B a k r M o h a m m a d B i n Z a k a r i a 
R a z i (1967) 
ii) A b d u l H a l e e m ( 1 9 4 8 ) 
3- H o t 1st or Ilnd d e g r e e a n d w e t 1st d e g r e e : 
i) A b d u l H a k e e m ( 1 8 9 5 ) 
ii) M u n s h i G h u l a m N a b i ( 1 9 0 1 ) 
4- H o t Ilnd d e g r e e and w e t 1 s t d e g r e e : 
i) A b u M a n s o o r M o a f f a q u e 
H e r a q u i (1163) 
i i ) M o h a m m a d H u s a i n S h e e r a z i ( 1 8 7 4 ) 
i i i ) M o h a m m a d S h a r f u d d i n ( 1 8 0 1 ) 
i v ) I h s a n A l i (1891 ) 
v ) J a l i l A h m a d (1930) 
S o m e p h y s i c i a n s , for e x a m p l e , Raj Vaid K r i s h n a ( 1 9 2 5 ) , 
A l i I b n - e - H u s a i n ( 1 8 1 8 ) , M e h b o o b A l a m (1989) and S a f i u d d i n 
A l i ( 1 9 8 9 ) had not d e s c r i b e t h e d e g r e e of t e m p e r a m e n t . O n 
o t h e r hand Razi ( 1 9 6 7 ) , A z a m K h a n ( 1 8 9 8 ) , I b n - e - B a i t a r 
( 1 8 7 1 ) did n o t d e s c r i b e e v e n t h e t e m p r a m e n t of the d r u g . 
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DOSE 
N a j m u l G h a n i ( 1 9 1 7 ) , M u n s h i G h u l a m N a b i ( 1 9 0 1 ) , Ram 
L u b h a y a ( 1 9 7 7 ) , M o h a m m a d H a s a n M e e r u t i ( 1 8 9 4 ) , A b d u l H a k e e m 
(1895) d e s c r i b e the d o s e w h i c h v a r i e s from 4 g m s . to 9 g m s . 
But a n u m b e r of a u t h o r s v i z , S h e e r a z i ( 1 8 7 4 ) , A b d u l H a l e e m 
( 1 9 4 8 ) , J a l i l A h m a d ( 1 9 3 0 ) , R a z i ( 1 9 6 7 ) , A z a m K h a n ( 1 8 9 8 ) , 
I b n - e - B a i t a r ( 1 8 7 1 ) , I h s a n A l i ( 1 8 9 1 ) and Raj V a i d K r i s h n a 
(1925) did not d e s c r i b e the d o s e of the d r u g . 
ADVERSE EFFECT 
It p r o d u c e s h e a d a c h e in h o t t e m p e r e d p e r s o n - S h e e r a z i 
( 1 8 7 4 ) . J a l i l A h m a d ( 1 9 3 0 ) , A b d u l H a l e e m ( 1 9 4 8 ) , S h a r f u d d i n 
(1801) and M o h a m m a d H a s a n M e e r u t i ( 1 8 9 4 ) , R a z i ( 1 9 6 7 ) , Ibn-
e - B a i t a r ( 1 8 7 1 ) , R a m L u b h a y a ( 1 9 7 7 ) . 
MUSLEH CCORRECTIVES) 
It is d i s t i n c t c h a r a c t e r of T i b b e - e - U n a n i t h a t in c a s e s 
of m o s t of the d r u g s p e c i a l l y of t h o s e c l a i m e d to h a v e s o m e 
a d v e r s e e f f e c t , v a r i o u s m e t h o d s or d r u g s are used to r e d u c e 
t h e i r a d v e r s e e f f e c t or to i m p r o v e t h e i r e f f i c a c y . S i n c e 
K h a k s i is c o n s i d e r e d a d r u g h a v i n g some a d v e r s e e f f e c t , m a n y 
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authors m e n t i o n m u s l e h for i t . 
1- K a t i r a ( S t e r c u l i a u r e n s R o x b ) m e n t i o n e d as a M u s l e h b y 
the f o l l o w i n g a u t h o r s : 
i) N a j m u l G h a n i ( 1 9 1 7 ) 
i i ) A z a m Khan (1898) 
i i i ) M o h a m m d H u s i a n S h e e r a z i (1874) 
i v ) M o h a m m a d H a s a n M e e r u t i (1894) 
v ) A b d u l H a k e e m ( 1 8 9 5 ) 
v i ) N o o r K a r e e m (1875) 
v i x ) M u n s h i G h u l a m N a b i ( 1 9 0 1 ) 
v i i i ) A b d u l H a l e e m (1948) 
2- G u l a b K h a l i s (Rose d a m a s c e n a M i l l ) 
i) A b d u l H a k e e m ( 1 8 9 5 ) 
i i ) A b d u l H a l e e m ( 1 9 4 8 ) He also 
m e n t i o n h o n e y and g l u c o s e 
as a m u s l e h of K h a k s i . 
3- C o w m i l k i) A b d u l H a k e e m (1895) 
ii) A b d u l H a l e e m ( 1 9 4 8 ) He a l s o 
m e n t i o n h o n e y and g l u c o s e as a 
m u s l e h of K h a k s i . 
Following a u t h o r s do not m e n t i o n its M u s l e h 
i) A b u B a k r M o h a m m a d Bin Z a k a r i a 
R a z i (1967) 
i i ) I b n - e - B a i t a r ( 1 8 7 1 ) 
i i i ) I h s a n A l i (1891) 
30 
BADAL CALTERNATIVE) 
U n a n i P h y s i c i a n s m e n t i o n the s u b s t i t u t e of K h a k s i as 
follows : 
1- T o o d r i ( C h e i r a n t h u s i) A b u B a k r M o h a m m a d B i n Z a k a r i a 
c h e i r i ) R a z i ( 1 9 6 7 ) 
ii) N a j m u l G h a n i ( 1 9 1 7 ) 
iii) A z a m K h a n ( 1 8 9 6 ) 
iv) M o h a m m a d H a s a n M e e r u t i ( 1 8 9 4 ) 
v) M o h a m m a d H u s a i n S h e e r a a z i (1874) 
v i ) A b d u l H a k e e m ( 1 8 9 5 ) 
2- F o l l o w i n g p h y s i c i a n s did n o t m e n t i o n the s u b s t i t t u t e of 
K h a a k s i 
i) Abu B a k r M o h a m m a d B i n Z a k a r i a 
R a z i (1967) 
ii) I b n - e - B a i t a r ( 1 8 7 1 ) 
iii ) J a l i l A h m a d ( 1 9 3 0 ) 
iv) Ram L o b h a y a (1977) 
ETHNOBOTANICAL REPORTS 
K h a k s i is d e s c r i b e d in d e t a i l in e t h n o b o t a n i c a l 
l i t e r a t u r e s . V a r i o u s a u t h o r s m e n t i o n v a r i o u s p h a r m a c o l o g i c a l 
actions and m e d i c i n a l u s e s of d i f f e r e n t p a r t s of k h a k s i . 
The s e e d s of k h a k s i p o s s e s s the f o l l o w i n g p h a r m a c o l o g i c a l 
action and u s e s : 
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PHARMACOLOGICAL ACTIONS 
i) E X P E C T O R A N T 
ii) R E S T O R A T I V E 
III) S T I M U L A N T 
IV) F E B R I F U G E 
i) K i r t i k a r and B a s u (1987) 
ii) N a d k a r n i ( 1 9 7 6 ) 
iii) C h o p r a (1956) 
iv) A n o n y m o u s ( 1 9 7 2 ) 
v ) R a s t o g i and M e h r o t a ( 1 9 9 1 ) 
i) A n o n y m o u s ( 1 9 7 2 ) 
ii) C h o p r a (1956) 
iii) N a d k a r n i ( 1 9 7 6 ) 
iv) K i r t i k a r and B a s u ( 1 9 8 7 ) 
v ) R a s t o g i and M e h r o t a (1991) 
i) N a d k a r n i ( 1 9 7 6 ) 
ii) K i r t i k a r and B a s u (1987) 
i) A n o n y m o u s ( 1 9 7 2 ) 
ii) N a d k a r n i ( 1 9 7 6 ) 
iii) K i r t i k a r and B a s u (1987) 
MEDICINAL USES OF SEEDS 
1- C O U G H 
2- A S T H M A 
i) K i r t i k a r and B a s u (1987) 
ii) N a d k a r n i (1976) 
iii) A n o n y m o u s ( 1 9 7 2 ) 
i) C h o p r a (1956) 
ii) N a d k a r n i ( 1 9 7 6 ) 
iii) A n o n y m o u s ( 1 9 7 2 ) 
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3- S T I M U L A T I N G P O U L T I C E i) A n o n y m o u s ( 1 9 7 2 ) 
ii) N a d k a r n i ( 1 9 7 6 ) 
i i i ) C h o p r a ( 1 9 5 6 ) 
iv) K i r t i k a r and B a s u ( 1 9 8 7 ) 
4- F E V E R 
5- B R O N C H I T I S 
i) R a s t o g i and M e h r o t a ( 1 9 9 1 ) 
ii) A n o n y m o u s ( 1 9 7 2 ) 
i i i ) N a d k a r n i ( 1 9 7 6 ) 
iv) K i r t i k a r and B a s u ( 1 9 8 7 ) 
i) R a s t o g i and M e h r o t a ( 1 9 9 1 ) 
MODERN REPORTS 
The d e c o c t i o n of p o w d e r e d and u n p o w e d e r e d d r u g s w e r e 
tried on the p a t i e n t s s u f f e r i n g from c o m m o n c o l d . 70% 
p a t i e n t s w e r e r e l i e v e d of t h e i r i l l n e s s w i t h i n p r e s c r i b e d 
course of t r e a t m e n t in the g r o u p t r e a t e d w i t h p o w d e r e d 
d e c o c t i o n w h i l e 59.2 % c a s e s were r e l i e v e d of that d i s e a s e 
in the g r o u p t r e a t e d w i t h u n p o w d e r e d drug (Abdul L a t i f , 
1983) 
C r u d e e x t r a c t s of the s e e d s w e r e t e s t e d for a n t i p y r e t i c , 
a n a l g e s i c and a n t i m i c r o b i a l e f f e c t s . E t h a n o l i c e x t r a c t of 
seeds e x h i b i t e d m a r k e d a n t i b a c t e r i a l a c t i o n , and a l s o s h o w e d 
a n t i p y r e t i c and a n a l g e s i c e f f e c t s . (Sener and B i n g o l , 1 9 8 8 ) 
The e t h a n o l i c e x t r a c t e x h i b i t e d s i g n i f i c a n t a n t i p y r e t i c , 
a n a l g e s i c and a n t i m i c r o b i a l a c t i v i t y . T h e a q u e o u s and 
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p e t r o l e u m e t h e r e x t r a c t s did n o t show any a n a l g e s i c and 
a n t i p y r e t i c e f f e c t s , b u t the a q u e o u s e x t r a c t e x h i b i t the 
a n t i b a c t e r i a l s a c t i v i t y and p e t r o l e u m e t h e r e x t r a c t d i d not 
show a p p r e c i a b l e a n t i b a c t e r i a l a c t i o n . A l l the t h r e e 
e x t r a c t s w e r e f o u n d to be n o n - t o x i c in a c u t e s t u d i e s ( V o h o r a 
et a l , 1 9 8 0 ) 
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CHAPTER III 
i 
MATERIAL AND METHODS 
K h a k s i w a s p r o c u r e d from D a w a k h a n a T i b b i y a 
C o l l e g e , A l i g a r h M u l s i m U n i v e r s i t y , A l i g a r h and i d e n t i f i e d 
b o t a n i c a l l y as S i s y m b r i u m irio l i n n . The a q u e o u s e x t r a c t of 
the seed of the p l a n t w a s p r e p a r e d in b o i l i n g w a t e r o v e r 6 
h o u r s . The e x t r a c t w a s d r i e d in h o t air o v e n at 50°C. T h e 
dried e x t r a c t w a s d i s s o l v e d in d i s t i l l e d w a t e r and 
a d m i n i s t e r e d o r a l l y . 
PENTOBARBITONE-NARCOSIS POTENTIATION TEST 
The test w a s c a r r i e d o u t b y the m e t h o d of T u r n e r , 
(1965). A l b i n o rats of e i t h e r s e x , w e i g h i n g 1 0 0 - 1 5 0 gm w e r e 
u s e d . The a n i m a l s w e r e d i v i d e d into 2 g r o u p s of 6 a n i m a l s 
e a c h . T h e a n i m a l s in the T e s t G r o u p w e r e g i v e n the a q u e o u s 
e x t r a c t of Sisyumbriuro irio l i n n in the d o s e of 13 m g / 1 0 0 
g m , o r a l l y , by f e e d i n g c a n n u l a . O n e h o u r l a t e r , all the 
a n i m a l s were a d m i n i s t e r e d w i t h 30 m g / 1 0 0 g m , of s o d i u m 
p e n t o b a r b i t o n e , i n t r a p e r i t o n e a l l y . The a n i m a l s w e r e t e s t e d 
at every 15 m i n u t e s for r i g h t i n g r e f l e x . T h e p e r i o d b e t w e e n 
the a b o l i t i o n and the r e a p p e a r a n c e of the r i g h t i n g r e f l e x 
was taken as the s l e e p i n g t i m e . The m e a n s l e e p i n g t i m e of 
the Test and C o n t r o l a n i m a l s w a s s t a t i s t i c a l l y a n a l y s e d and 
compared by S t u d e n t ' s 't' T e s t . 
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THE STUDY OF EFFECT ON SPONTANEOUS ACTIVITY 
The e f f e c t of the test drug on s p o n t a n e o u s m o t o r 
a c t i v i t y w a s s t u d i e d by the m e t h o d of C u t t i n g , et, a l . 
( 1 9 5 9 ) . A l b i n o r a t s of e i t h e r s e x , w e i g h i n g 1 0 0 - 1 5 0 g m . 
w e r e d i v i d e d into 2 g r o u p s of 6 a n i m a l s e a c h . T h e a q u e o u s 
e x t r a c t of K h a k s i I S i s y m b r i u m irio L i n n ) w a s a d m i n i s t e r e d to 
the a n i m a l s in the T e s t G r o u p in the d o s e of 13 m g . / l O O 
g m . by the oral r o u t e . The a n i m a l s in the C o n t r o l G r o u p 
were g i v e n d i s t i l l e d w a t e r in the d o s e of 1 m l . , o r a l l y . 
The a n i m a l s w e r e p l a c e d in the p h o t o a c t o m e t e r w e l l 
( P h o t o e l e c t r i c A c t i v i t y Box ). 
The n u m b e r of m o v e m e n t s of the rat w a s r e c o r d e d by 
an a u t o m a t i c c o u n t e r at 0 m i n u t e a n d at 15 m i n u t e i n t e r v a l s 
upto 2 h o u r s a f t e r t h e drug a d m i n i s t r a t i o n . T h e r e c o r d e d 
a c t i v i t y ( m o v e m e n t ) of d r u g t r e a t e d a n i m a l s w a s c o m p a r e d 
w i t h that of c o n t r o l a n i m a l s by S t u d e n t ' s 't' T e s t . 
THE STUDY FOR ANALGESIC ACITIVITY. 
1. ANALGESIOMETER TEST 
The a n a l g e s i c a c i t i v i t y of K h a k s i ( S i B m y b r i u m irio 
L i n n ) was s t u d i e d by the A n a l g e s i o m e t e r m e t h o d of D a v i e s , 
R a v e n t o s and W a l p o l e , ( 1946 ) . Six a l b i n o rats of e i t h e r s e x , 
w e i g h i n g 1 0 0 - 2 0 0 gm w e r e u s e d . T h e tail of the rat w a s 
e x p o s e d at a p o i n t in the m i d d l e o n e t h i r d to r a d i a n t h e a t 
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from an e l e c t r i c a l l y h e a t e d n i c h r o m e w i r e , s i t u a t e d at a 
d i s t a n c e of 2 m m . The t e m p e r a t u r e of the w i r e was r e g u l a t e d 
by a v a r i a c and the wire w a s s u r r o u n d e d on 3 sides by a 
w a t e r c o o l i n g j a c k e t , the u p p e r ' U ' - s h a p e d t r o u g h being u s e d 
for p l a c i n g the r a t s t a i l . 
The t a i l of the a n i m a l , s e c u r e d in a rat h o l d e r , w a s 
p l a c e d o v e r the h o t w i r e a n d the t i m e t a k e n b y the rat to 
w i t h d r a w the t a i l was n o t e d as t h e r e a c t i o n t i m e . T h e 
variac was a d j u s t e d u n t i l the r e a c t i o n time w a s in the r a n g e 
of 4 . 0 - 6 . 0 s e c o n d . The v a r i a c r e a d i n g for e a c h rat w a s 
recorded and it w a s reset at the s a m e l e v e l for m a k i n g 
s u b s e q u e n t d e t e r m i n a t i o n s of the r e a c t i o n time in e a c h 
a n i m a l . A f t e r d e t e r m i n i n g the i n i t i a l r e a c t i o n time the 
a q u e o u s e x t r a c t of the t e s t drug w a s g i v e n o r a l l y in the 
d o s e of 13 m g . / l O O g m . to all the a n i m a l s . The r e a c t i o n 
time was d e t e r m i n e d at O m i n u t e and 15 m i n u t e i n t e r v a l s 
s u b s e q u e n t l y t i l l r e c o v e r y . T h e m e a n r e a c t i o n time at 
v a r i o u s t e s t i n g i n t e r v a l s w a s c o m p a r e d w i t h the m e a n initial 
r e a c t i o n by S t u d e n t , ' t ' T e s t . 
2. EDDY'S HOT PLATE TEST 
The a n a l g e s i c a c t i v i t y of the o.ug w a s s t u d i e d b y 
the method of E d d y and L e i m b a c h , y - Q S S ) . A l b i n o rats ranging 
100-150 g m . in w e i g h t ano of e i t h e r sex w e r e u s e d . One g r o u p 
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of 6 animtiZs w a s u s e d . The t e m p e r a t u r e of t h e h o t p l a t e w a s 
maintained at 55°C. T h e time taken by the a n i m a l s a f t e r 
being p l a c e d o n the h o t - p l a t e to c o m m e n c e p a w - l i c k i n g or 
jumping to e s c a p e the e n c l o s u r e , was m e a s u r e d b y a stop 
w a t c h . It s e r v e d as the i n i t i a l r e a c t i o n t i m e . A l l the 
animals w e r e t h e n a d m i n i s t e r e d w i t h the a q u e o u s e x t r a c t of 
K h a k s i ( S i s y m b r i u m irio l i n n ) in the d o s e of 13 m g . / l O O 
gm. by the o r a l r o u t e . T h e r e a c t i o n w a s a g a i n t e s t e d in the 
same m a n n e r at 15 m i n u t e i n t e r v a l s for a p e r i o d of 120 
m i n u t e s . The m e a n r e a c t i o n time at each t i m e i n t e r v a l w a s 
s t a t i s t i c a l l y a n a l y s e d and c o m p a r e d w i t h t h e i n i t i a l 
reaction t i m e a n d by S t u d e n t ' s 't' T e s t . 
THE STUDY FOR ANTIYPYRETIC EFFECT 
The e v a l u a t i o n of the drug for i t s a n t i p y r e t i c 
activity w a s m a d e b y the m e t h o d of D h a w a n , e_t ( 1 9 6 2 ) 
modified by A m i n , et, ^ . ( 1 9 9 2 ) . D h a w a n , ^ a l . ( 1 9 6 2 ) h a v e 
used T . A . B . v a c c i n e as the p y r e t i c a g e n t , w h i l e A m i n , ^ a l . 
(1992) h a v e u s e d D . P . T . v a c c i n e for t h i s p u r p o s e , a n d 
reported it to p r o d u c e s i g n i f i c a n t and r e p r o d u c i b l e p y r e x i a 
in both d e g r e e a n d d u r a t i o n over a series of p i l o t s t u d i e s 
carried o u t in D . P . T t r e a t e d a n i m a l s . T h e v a c c i n e on 
intravenous a d m i n i s t r a t i o n in rabbit is r e p o r t e d to p r o d u c e 
o 
a rise of t e m p e r a t u r e of 4 C , 90 m i n u t e s a f t e r t h e i n j e c t i o n 
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and the p y r e x i a p e r s i s t s for 3 h o u r s . A l b i n o r a b b i t s of 
e i t h e r s e x , w e i g h i n g 1 - 2 k g . were d i v i d e d into 3 g r o u p s of 3 
a n i m a l s each i.e. the C o n t r o l G r o u p , S t a n d a r d G r o u p , and 
T e s t G r o u p . T h e i n i t i a l t e m p e r a t u r e of e a c h a n i m a l w a s 
r e c o r d e d b y a g l a s s t h e r m o m e t e r i n s e r t e d inch into the 
r e c t u m . The a q u e o u s e x t r a c t of K h a k s i w a s g i v e n to the 
a n i m a l s in the T e s t G r o u p in the d o s e of 60 m g . / K g . , o r a l l y 
and the C o n t r o l G r o u p a n i m a l s w e r e a d m i n i s t e r e d w i t h 
d i s t i l l e d w a t e r in t h e v o l u m e of 1 m l . T h e D . P . T . v a c c i n e 
( D i p h t h e r i a T o x o i d 25 L F , T e t a n u s T o x o i d 5 L F , B . P e r t u s i s 4 
u n i t s , per 0.5 m l . a b s o r b e d o n a l u m i n i u m p h o s p h a t e (AL O P 
0 4 ) , m a n u f a c t u r e d b y the S e r u m I n s t i t u t e of I n d i a , L t d . , 
H a d a p s a r , P u n e , I n d i a ) , w a s i n j e c t e d i n t r a v e n o u s l y in the d o s e 
of 0 . 5 m l . 
The r e c o r d i n g of rectal t e m p e r a t u r e w a s m a d e 
s u b s e q u e n t l y at 30 m i n u t e i n t e r v a l s for a p e r i o d of 3 h o u r s , 
a f t e r v a c c i n e i n j e c t i o n . The m e a n t e m p e r a t u r e of the 3 
g r o u p s at v a r i o u s t i m e i n t e r v a l s was s t a t i s t i c a l l y c o m p a r e d 
by S t u d e n t ' s 't' T e s t to d e t e r m i n e t h e s i g n i f i c a n c e of 
the d i f f e r e n c e . 
THE STUDY FOR ANTI-INFLAMMATORY ACTIVITY 
C a r r a g e e n i n i n d u c e s acute o e d e m a w i t h i n 3 
h o u r s . T h u s the C a r r a g e e n i n - i n d u c e d o e d e m a test is the 
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s t a n d a r d test for d e t e c t i n g a c t i v i t y a g a i n s t the a c u t e 
e x u d a t i v e p h a s e of i n f l a m m a t i o n . T h e e f f e c t of the t e s t drug 
on C a r r a g e e n i n - i n d u c e d o e d e m a in rat p a w w a s s t u d i e d by the 
m e t h o d of W i n t e r , et, a l . ( 1 9 6 2 ) . A l b i n o r a t s of e i t h e r s e x , 
w e i g h i n g 1 0 0 - 2 0 0 g m . w e r e d i v i d e d into 2 g r o u p s of 6 
a n i m a l s e a c h . T h e f i r s t g r o u p s e r v e d as the C o n t r o l a n d the 
a n i m a l s w e r e a d m i n i s t e r e d t h e v e h i c l e i . e . d i s t i l l e d w a t e r in 
the d o s e of 1 m l . b y the o r a l r o u t e . 
The Ilnd g r o u p w a s a d m i n i s t e r e d w i t h t e s t d r u g in 
the d o s e of 13 m g . / l O O g m . T h e t h i c k n e s s of the r i g h t 
h i n d - p a w of a l l the a n i m a l s w a s m e a s u r e d by a m i c r o m e t e r . 
One h o u r l a t e r all the a n i m a l s w e r e i n j e c t e d w i t h 
0 . 1 m l . s u s p e n s i o n of L a m b d a t y p e C a r r a g e e n i n in d i s t i l l e d 
w a t e r u n d e r the p l a n t e r a p o n e u r o s i s of the r i g h t h i n d - p a w . 
T h e t h i c k n e s s of the r i g h t h i n d - p a w of a l l the a n i m a l s was 
a g a i n m e a s u r e d 3 h o u r s a f t e r the i n j e c t i o n of C a r r a g e e n i n . 
T h e p e r c e n t a g e i n h i b i t i o n of the i n f l a m m a t i o n in the 
T e s t G r o u p in c o m p a r i s o n w i t h the C o n t r o l G r o u p w a s 
c a l c u l a t e d by the f o r m u l a d e s c r i b e d by N e w b o u l d ( 1 9 6 3 ) w h i c h 
is : 100 X (1 - ^ ) 
b - y 
w h e r e x and y are the m e a n foot t h i c k n e s s of the T e s t and 
C o n t r o l a n i m a l s , r e s p e c t i v e l y , b e f o r e c a r r a g e e n i n i n j e c t i o n 
and "a" and "b" are the m e a n foot t h i c k n e s s of the 
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two g r o u p s of a n i m a l s a f t e r i n j e c t i o n of c a r r a g e e n i n . T h e 
mean paw t h i c k n e s s of t e s t , and c o n t r o l a n i m a l w a s a l s o 
s t a t i s t i c a l l y a n a l y s e d and c o m p a r e d by S t u d e n t ' s 't' T e s t . 
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CHAPTER IV 
OBSERVATION AND RESULTS 
PENTOBARBITONE-NARCOSIS POTENTIATION TEST 
The e f f e c t of K h a k s i ( S i s y m b r i u m irio l i n n ) on 
p e n t o b a r b i t o n e i n d u c e d n a r c o s i s w a s s t u d i e d by t h e m e t h o d of 
T u r n e r , ( 1 9 6 5 ) . T h e t e s t a n i m a l s w e r e o r a l l y a d m i n i s t e r e d w i t h 
the d r u g . O n e h o u r l a t e r t e s t a n d c o n t r o l a n i m a l s w e r e g i v e n 
30 m g . / l O O g m . P e n t o b a r b i t o n e by i n t r a - p e r i t o n e a l i n j e c t i o n . 
The s l e e p i n g time of the C o n t r o l and T e s t G r o u p w a s f o u n d to 
be 114.33 ± & 1 2 4 . 1 6 ± 3 . 3 4 , r e s p e c t i v e l y . T h e s l e e p i n g 
time in Test G r o u p w a s s i g n i f i c a n t l y i n c r e a s e d ( P < 0 . 0 1 ) . The 
results are s h o w n in T a b l e I a n d F i g . l . 
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TABLE NO. I 
The Effect of Khaksi CSisymbrium irio Lirm) on 
Pentobarbitone Narcosis. 
D r u g M e a n s l e e p i n g t i m e ± S. E . i n 
m i n u t e s 
C o n t r o l 1 1 4 . 3 3 ± i.42 
K h a k s i 1 2 4 . 1 6 ± 3.34* 
n = 6 
* = p < 0 . 0 1 
43 
140 
Sleeping Time in Minutes (Mean + S,E.) 
120 -
100 -
Drug 
Control • Khaksi 
"ig,1 : The effect of Khaksi (Sisymbrium 
irio Linn) on Pentobarbitone Sodium 
Potentiation Narcosis 
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THE STUDY OF THE EFFECT ON SPONTANEOUS MOTOR ACTIVITY 
T h e e f f e c t of the a q u e o u s e x t r a c t of K h a k s i on 
s p o n t a n e o u s m o t o r a c t i v i t y w a s s t u d i e d b y the m e t h o d of 
C u t t i n g , ^ ^ . ( 1 9 5 9 ) . T w o g r o u p s of 6 a l b i n o r a t s e a c h , w e r e 
u s e d . The a n i m a l s in t h e T e s t G r o u p w e r e a d m i n i s t e r e d w i t h 
K h a k s i in the d o s e of 13 m g . / l O O g m . W h i l e t h o s e in the 
C o n t r o l G r o u p w e r e g i v e n d i s t i l l e d w a t e r , o r a l l y . T h e n u m b e r 
of s p o n t a n e o u s l o c o m o t o r y m o v e m e n t s w i t h i n a p e r i o d of 2 
h o u r s w a s found to be 2393 ± 16.592 in the C o n t r o l G r o u p and 
1395 1: 9 . 8 4 , in the T e s t G r o u p . The d e c r e a s e in the m o v e m e n t s 
in the T e s t G r o u p w a s h i g h l y s i g n i f i c a n t (p < 0 . 0 0 0 1 ) . 
T h e r e s u l t s a r e s h o w n in T a b l e II and F i g . 2 and F i g . 3 . 
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TABLE NO. 11 
The study of Spontaneous Motor Activity of Kl-iaksi 
CSisymbrium irio LinnD by Photoactometer Test 
Drug N u m b e r of M o v e m e n t s ( M e a n ± S . E ) 
I n t e r v a l of t e s t i n g in m i n u t e s 
15 30 45 60 75 90 105 120 
Control 450 856 1266 1491 1829 1997 2253 2395 
+ + ± + + + + + 
2 . 1 4 2 . 4 6 2 . 6 2 2 . 0 3 2 . 0 6 2 . 74 1 . 4 6 1 .04 
* * * * * »* ** * 
Khaksi 250 480 628 768 998 1143 1255 1380 
+ + + + + ± + + 
1 .66 2 . 1 1 1 . 0 9 0 . 8 0 1 .09 1 .87 1. 19 1 . 0 6 
n = 6 
* = p < 0 . 0 2 
» • = P < 0 . 0 0 1 
•** = p < 0 . 0 0 0 1 
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3000 
Spontaneous Motor Activity (Mean + S.E.) 
2500 -
2 0 0 0 -
1500 -
1000 h 
500 -
Drug 
Control Khaksi 
ig, 2 ; The Study for Spontaneous Motor 
Activity of Khaksi (Sisymbrium irio 
Linn) by Photoactometer Tes' 
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500 
Spontaneous Motor Activity (Mean + S.E,) 
400 -
300 -
200 h 
100 h 
0 20 40 60 80 100 120 
'ime Interval in Minutes 
140 
Control Khaksi 
"ig, 3 : The Study for Spontaneous Motor 
Activity of Khaksi (Sisynnbnum ino 
Linn) by Photoactometer Tes^ 
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1. THE STUDY FOR ANALGESIC ACTIVITY 
1. A N A L G E S I O M E T E R T E S T 
The a n a l g e s i o m e t e r t e s t w a s c a r r i e d o u t b y the m e t h o d 
of D a v i e s , R a v e n t o s and W a l p o l e , ( 1 9 4 6 ) in a l b i n o r a t s . 
The drug p r o d u c e d s i g n i f i c a n t i n c r e a s e in the r e a c t i o n t i m e . 
The onset of i n c r e a s e in r e a c t i o n time w a s at 15 m i n u t e s 
(reaction time = 6 . 9 1 ± O . 5 8 ; p < 0 . 0 1 ) . T h e p e a k of the e f f e c t 
w a s at 75 m i n u t e s ( r e a c t i o n t i m e = 9.2 ± 1. 2 4 ; p < 0 . 0 1 ) and 
the e f f e c t p e r s i s t e d for 120 m i n u t e s ( r e a c t i o n time = 6.71 ± 
1 . 1 8 ; p < 0 . 2 0 ) . T h e r e s u l t s are p r e s e n t e d in T a b l e III and 
F i g . 4 . 
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TABLE NO. Ill 
The Study For Analgesic Activity of Khaksi CSisymbrium irio 
Linn) by Analgesiometer Test. 
Initial r e a c t i o n time R e a c t i o n t i m e in s e c o n d s ( M e a n i S . E ) 
in s e c o n d s T i m e i n t e r v a l in m i n u t e s the d u r g 
(Mean ± S . E ) a d m i n i s t r a t i o n 
15 30 45 60 75 90 105 120 
*** * * * • * » • 
4.45 6.41 6.91 7 . 36 8 . 4 1 9.2 7.1 7.11 6.71 
+ + + + + + + + + 
0.34 0 . 5 5 0 . 5 8 0 . 6 0 0 . 9 3 1 .24 0 . 8 1 1 .16 1.81 
n = 6 
* = P < 0 . 0 5 
= P < 0 . 2 0 
= P < 0 . 0 0 1 
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Reaction Time in Seconds (Mean + S,E.) 
40 60 80 100 120 
ime Intervals in Minutes 
Khaksi -B- Init. Reaction Time 
ig, 4 ; Analgesic Effect of Khaksi 
(Sisymbriunn irio Linn) by 
Anaigesiometer Tes^ 
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2. EEDY'S HOT PLATE TEST 
T h e a n a l g e s i c e f f e c t of K h a k s i ( S i s y m b r i u m irio L i n n ) 
w a s s t u d i e d by the m e t h o d of E d d y ' s a n d L e i m b a c h , (1953) in 
a l b i n o r a t s . A s i g n i f i c a n t i n c r e a s e in the r e a c t i o n time w a s 
o b s e r v e d in the a n i m a l s of the T e s t G r o u p t r e a t e d w i t h the 
a q u e o u s e x t r a c t of K h a k s i . T h e i n i t i a l r e a c t i o n t i m e of the 
a n i m a l s w a s 2.5 ± 0 . 1 7 6 s e c o n d s . T h e o r a l a d m i n i s t r a t i o n of 
a q u e o u s e x t r a c t of K h a k s i ( S i s y m b r i u m irio L i n n ) b r o u g h t 
a b o u t an i n c r e a s e in the r e a c t i o n time w h i c h w a s 
s t a t i s t i c a l l y s i g n i f i c a n t . The o n s e t , p e a k and d u r a t i o n of 
e f f e c t w e r e 20 m i n u t e s ( r e a c t i o n T i m e = 3.41 ± 0. 3 4 1 ; 
p < 0 . 0 5 ) . 8 0 m i n u t e s ( r e a c t i o n t i m e = 5 . 6 6 ± 0 . 7 6 9 , p < 0 . 0 1 ) and 
100 m i n u t e s ( r e a c t i o n time = 5 . 5 + 0 . 6 5 ; p < 0 . 0 0 1 ) and 120 
m i n u t e s ( r e a c t i o n t i m e = 5.58 ± 0 . 7 9 ; p < 0 . 0 1 ) . The r e s u l t s 
are g i v e n in T a b l e IV and F i g . 5 . 
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Table No. IV 
The Study of Analgesic Activity by Eddy's Hot Plate Test 
Initial r e a c t i o n R e a c t i o n t i m e in S e c o n d s (Mean ± S . E . ) 
time in s e c o n d s T i m e I n t e r v a l in m i n u t e s a f t e r the d r u g 
a d m i n i s t r a t i o n 
20 40 60 80 100 120 
« t** ** 
2.5 3.41 4.5 5.45 5.66 5.5 5.58 
0 . 1 7 0 . 3 4 0 . 5 0 0 . 5 8 0.76 0 . 6 5 0 . 7 9 
n = 6 
* = P <0.05 
** = P < 0 . 0 1 
* • • = P < 0 . 0 0 1 
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Reaction Time in Seconds (Mean + S.E.) 
20 40 60 80 100 120 
Time Intervals in Minutes 
Khaksi -B- Init. Reaction Time 
140 
Fig, 5; The Study for Analgesic Activity 
of Khaksi (Sisymbrium irio Linn) by 
Eddy's Hot Plate Tes 
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THE STUDY FOR ANTIPYRETIC EFFECT 
T h e a n t i p y r e t i c e f f e c t of k h a k s i ( S i s y m b r i u m irio 
Linn) w a s s t u d i e d b y the m e t h o d of D h a w a n , et a i . ( 1 9 6 2 ) 
modified b y A m i n , et. ( 1 9 9 2 ) . T h e D . P . T . v a c c i n e w a s u s e d 
in the p l a c e of T . A « B . v a c c i n e as the p y r e t i c a g e n t . T h e 
study w a s c a r r i e d o u t in a l b i n o r a b b i t s of e i t h e r sex 
weighing 1 - 2 k g . T h e m e a n rectal t e m p e r a t u r e of a n i m a l s in 
Control G r o u p w a s 101.2°F. The i n t r a v e n o u s a d m i n i s t r a t i o n of 
D . P . T . v a c c i n e in the d o s e of 0.5 m l . / k g . b r o u g h t a b o u t a 
s i g n i f i c a n t r i s e in t e m p e r a t u r e . The o r a l a d m i n i s t r a t i o n 
of the a q u e o u s e x t r a c t of k h a k s i in the d o s e of 60 
m g . / k g . p r o d u c e d s i g n i f i c a n t d e c r e a s e in p y r e x i a . T h e o n s e t 
of effect w a s at 30 m i n u t e s (102.3 ± 0.53°F; p < 0 . 0 5 ) , the 
peak was a t t a i n e d at 120 m i n u t e s (103.4+ 0 . 6 1°F;p<0 . 0 5 ) a n d 
the effect p e r s i s t e d till the end of the test i . e . for 180 
minutes ( 1 0 2 . 1 ± 0.71°F; p < O . O l ) . The r e s u l t s a r e s h o w n in 
Table V and F i g . 6 . 
55 
TABLE NO.V 
The Antipyretic Effect of Khaksi CSisymbrium irio LinrD 
Group B e f o r e M e a n r e c t a l t e m p e r a t u r e ± (S. E.(F°) 
D . P . T . i n t e r v a l of t e s t i n g in m i n u t e s 
v a c c i n e 
30 60 90 120 150 180 
Control- I 101.2 101.2 
+ 
101.2 
+ 
1 0 1 . 2 
+ 
1 0 1 . 2 
+ 
101.2 
+ 
101.2 
+ 
0.74 0 . 7 8 0 . 8 0 0 . 7 6 0 . 7 9 0 . 6 9 0 . 6 0 
* * * * * * ««« 
C o n t r o l 
II 
101 .2 
+ 
1 0 2 . 9 
+ 
103.1 
+ 
1 0 3 . 2 
+ 
1 0 3 . 5 3 
+ 
103.6 
+ 
103.7: 
+ 
D . P . T . 0 . 10 0 . 1 4 0.14 0 . 14 0 . 2 1 0 . 1 6 0.0' 
* * » * * * 
Test 101 .2 102.3 102.6 1 0 2 . 8 103 102.2 102.1 
D . P . T . + + + + + + + 
+ 
Khaksi 0 . 53 0 . 5 3 0 . 5 1 0 . 51 0 . 6 1 0 . 2 3 0.71 
n = 6 
* = p < 0 . 0 5 
** = p < 0 . 0 1 
*** = p < 0 . 0 2 
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Control - I 
Control - I I 
Khaksi 
C Body Temperature in F CMean ± S. E. ) 
104 
103 
]02 
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Ti f^ I k t e r v a l I N N i n l j tes 
P i g 6 ; T h e Aiiti-Pyi e t i c E f f e c t s of Kliaksi 
CSisyniLu"ium i r i o l i n n ) 
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THE STUDY FOR ANTI-INFLAMMATORY ACTIVITY 
The c a r r a g e e n i n o e d e m a test w a s c a r r i e d o u t by the 
m e t h o d of W i n t e r , ^ a l . T h e t e s t d r u g i.e K h a k s i ( S i s y m b r i u m 
irio L i n n ) w a s a d m i n i s t e r e d o r a l l y to the a n i m a l s in the 
Test G r o u p , in the d o s e of 13 m g . / l O O g m . w h i l e the c o n t r o l 
a n i m a l s w e r e g i v e n d i s t i l l e d w a t e r in the s a m e m a n n e r one 
hour b e f o r e c a r r a g e e n i n i n j e c t i o n . The t h i c k n e s s of the 
right h i n d - p a w of e a c h a n i m a l w a s m e a s u r e d b y a m i c r o m e t e r 
b e f o r e , and 3 h o u r s a f t e r c a r r a g e e n i n i n j e c t i o n . T h e m e a n 
increase in t h i c k n e s s in the C o n t r o l G r o u p w a s f o u n d to be 
2.441 ± 0.61 m m . T h e m e a n i n c r e a s e in t h i c k n e s s in the T e s t 
G r o u p w a s found to be 1.137 + 0 . 4 8 m m . w h i c h w a s 
s i g n i f i c a n t l y l e s s e r t h a n the t h i c k n e s s in the C o n t r o l G r o u p 
( p < 0 . 0 0 5 ) . The p e r c e n t a g e i n h i b i t i o n of i n f l a m m a t i o n w a s 
53.27% . The r e s u l t s are p r e s e n t e d in T a b l e - I V and F i g . 7 . 
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TABLE NO. VI 
The Anti-inflammatory Effect of Khaksi CSisymbrium irio Linn) 
on Carrageenin Oedema Test 
Drug T h i c k n e s s of r a t p a w in nun I n c r e a s e in X I n h i b i t i o n 'p* 
(Mean + S . E ) t h i c k n e s s 
of paw in 
m m 
( M e a n l S . E . ) 
of i n f l a m -
m a t i o n 
v a l u e 
B e f o r e c a r r a g e e n i n 3 h r s . 
a f t e r 
c a r r a -
i n j e c t i o n g e e n i n 
i n j e c t i o n 
Control 4.54 
+ 
0.11 
6 . 9 8 
+ 
0 . 4 5 
2.44 
+ 
0.42 
Khaksi 4.24 
+ 
0 . 0 5 
5.38 
± 
0.26 
1.13 
+ 
0.24 
p < 0 . 0 5 
5 3 . 2 7 X 
n = 6 
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CHAPTER V 
DISCUSSION 
In the p r e s e n t s t u d y the w e l l - k n o w n U n a n i a n t i p y r e t i c 
agent K h a k s i ( S i s y m b r i u m irio l i n n ) was t e s t e d for 
a n t i p y r e t i c , a n a l g e s i c , a n t i - i n f l a m m a t o r y and c e n t r a l 
d e p r e s s a n t a c t i o n w i t h the v i e w to s c i e n t i f i c a l l y v a l i d a t e 
and s t a n d a r d i s e U n a n i a n t i p y r e t i c a g e n t s w h i c h a r e 
c l i n i c a l l y a v e r y i m p o r a t a n t c a t e g o r y of d r u g s . T h e d r u g w a s 
also s t u d i e d for c e n t r a l d e p r e s s a n t a c t i v i t y b y the P e n t o 
b a r b i t o n e N a r c o s i s P o t e n t i a t i o n T e s t , and P h o t o a c t o m e t e r 
T e s t for s p o n t a n e o u s m o t o r a c t i v i t y . The A n a l g e s i o m e t e r 
T e s t and E d d y ' s H o t P l a t e T e s t w e r e c a r r i e d o u t to s t u d y t h e 
drug for a n a l g e s i c a c t i v i t y . T h e drug w a s s t u d i e d for 
a n t i p y r e t i c a c t i v i t y in R a b b i t s w i t h D . P . T . v a c c i n e as t h e 
p y r e t i c a g e n t s and C a r r a g e e n i n O e d e m a T e s t w a s c a r r i e d o u t 
to study it for a n t i - i n f l a m m a t o r y a c t i v i t y . 
I d e a l l y the U n a n i d r u g s s h o u l d be s t u d i e d in the f o r m 
in w h i c h they are u s e d in U n a n i c l i n i c a l P r a c t i c e . B u t in 
c a s e of K h a k s i it w a s p r a c t i c a l l y v e r y d i f f i c u l t to use t h e 
p o w d e r e d s e e d s e m p l o y e d by U n a n i p h y s i c i a n s due to the l a r g e 
bulk of the e f f e c t ive d o s e i . e . 10 g m / d a y . T h e r e f o r e the f o r m 
n e a r e s t to that used in U n a n i p r a c t i c e i . e . the a q u e o u s 
e x t r a c t of the s e e d s w a s u s e d . The d o s e for the r a t s a n d 
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r a b b i t s w a s d e t e r m i n e d by m u l t i p l y i n g the m a x i m u m U n a n i 
c l i n i c a l d o s e by a p p r o p r i a t e c o n v e r s i o n f a c t o r s ( D h a w a n , 
1 9 8 2 ) . T h e e x t r a c t w a s a d m i n i s t e r e d by o r a l r o u t e w h i c h is 
t h a t u s e d by U n a n i physicians'. 
T h e drug w a s o b t a i n e d from D a w a k h a n a T i b b i y a C o l l e g e , 
A . M . U . , A l i g a r h , a n d its i d e n t i t y w a s c o n f i r m e d on the b a s i s 
of g r o s s m o r p h o l o g i c a l d e s c r i p t i o n . T h e s e e d s w e r e p o w d e r e d 
and e x t r a c t e d in w a t e r by s i m p l e r e f l u x i n g o v e r 6 h o u r s . T h e 
w a t e r e x t r a c t t h u s o b t a i n e d w a s e v a p o r a t e d in h o t air o v e n 
at 50°C to get the d r i e d e x t r a c t . T h e d r i e d e x t r a c t w a s 
d i s s o l v e d in d i s t i l l e d w a t e r for a d m i n i s t r a t i o n to a n i m a l s . 
T h e drug w a s t e s t e d for C e n t r a l D e p r e s s a n t a c t i v i t y 
b y P e n t o b a r b i t o n e - N a r c o s i s P o t e n t i a t i o n T e s t , a n d 
P h o t o a c t o m e t e r T e s t for S p o n t a n e o u s M o t o r A c t i v i t y . In the 
P e n t o b a r b i t o n e - N a r c o s i s P o t e n t i a t i o n T e s t , the s l e e p i n g t i m e 
of C o n t r o l a n i m a l s w a s f o u n d to be 114.33 ± 93 m i n u t e s , 
w h i l e in the T e s t a n i m a l s it w a s found to be s i g n i f i c a n t l y 
i n c r e a s e d to 124.16 ± 3.34 m i n u t e s { P < 0 . 0 1 ) . T h e r e f o r e the 
test i n d i c a t e s that the a q u e o u s . e x t r a c t of K h a k s i p o s s e s s 
c e n t r a l d e p r e s s a n t a c t i v i t y . 
The P h o t o a c t o m e t e r T e s t for s p o n t a n e o u s m o t o r 
a c t i v i t y showed that the c o n t r o l a n i m a l s m a d e 2393 ± 16 . 5 9 2 
m o v e m e n t s w i t h i n 2 h o u r s . W h i l e the t e s t a n i m a l s w e r e s e e n 
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to make s i g n i f i c a n t l y l e s s e r m o v e m e n t s v i z . 1 3 9 5 ± 9.84 (P < 
0 . 0 0 0 1 ) . The s i g n i f i c a n t d e c r e a s e in s p o n t a n e o u s m o t o r 
a c t i v i t y , p r o d u c e d by the k h a k s i e x t r a c t i n d i c a t e s t h a t it 
p o s s e s s c e n t r a l d e p r e s s a n t a c t i v i t y . T h e s i g n i f i c a n t 
d e c r e a s e in s p o n t a n e o u s m o t o r a c t i v i t y o c c u r e d 15 m i n u t e s 
after the a d m i n i s t r a t i o n of the e x t r a c t and p e r s i s t e d for 
120 m i n u t e s . T h e r e s u l t of P h o t o a c t o m e t e r T e s t s u p p o r t s the 
findings of P e n t o b a r b i t o n e N a r c o s i s P o t e n t i a t i o n T e s t to 
make it r e a s o n a b l y s u r e that the a q u e o u s e x t r a c t of K h a k s i 
possess c e n t r a l d e p r e s s a n t a c t i v i t y . 
T h e e x t r a c t w a s s t u d i e d for a n a l g e s i c a c t i v i t y by 
A n a l g e s i o m e t e r T e s t , and E d d y ' s H o t P l a t e T e s t . In the 
A n a l g e s i o m e t e r T e s t the i n i t i a l r e a c t i o n time w a s 4 . 4 5 i 
0.34 s e c . w h i l e its w a s s i g n i f i c a n t l y i n c r e a s e d a f t e r the 
a d m i n i s t r a t i o n of e x t r a c t , t h e r e f o r e the s t u d y i n d i c a t e s 
that the e x t r a c t p o s s e s s a n a l g e s i c a c t i v i t y . T h e s i g n i f i c a n t 
increase in the r e a c t i o n time o c c u r e d 15 m i n u t e s a f t e r the 
a d m i n i s t r a t i o n of e x t r a c t and p e r s i s t e d upto 120 m i n u t e s . 
The peak w a s a t t a i n e d at 75 m i n u t e s , In the E d d y ' s H o t P l a t e 
Test the i n i t i a l r e a c t i o n time w a s 2.5 ± 0. 1 7 s e c . , 
which w a s s i g n i f i c a n t l y i n c r e a s e d a f t e r a d m i n i s t r a t i o n of 
Khaksi e x t r a c t . The s i g n i f i c a n t i n c r e a s e in the r e a c t i o n 
time o c c u r e d at 20 m i n u t e s a f t e r d r u g a d m i n i s t r a t i o n , and 
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persisted upto 1 2 0 m i n u t e s w h i l e the p e a k w a s a t t a i n e d at 
80 m i n u t e s . The r e s u l t s of E d d y ' s H o t - p l a t e T e s t i n d i c a t e 
the p r e s e n c e of a n a l g e s i c a c t i v i t y in t h e a q u e o u s e x t r a c t 
and support the f i n d i n g s of A n a l g e s i o m e t e r T e s t to the same 
effect. The t i m e c o u r s e of the a n a l g e s i c a c t i v i t y was 
similar in b o t h t h e t e s t s and it w a s a l s o s i m i l a r to the 
time c o u r s e of the d r u g s in Photoactoraeter T e s t . 
In the s t u d y for a n t i p y r e t i c e f f e c t in R a b b i t s w i t h 
D.P.T v a c c i n e as t h e p y r e t i c a g e n t s , the t e m p e r a t u r e of 
extract treated p y r e t i c a n i m a l s w a s found to be s i g n i f i c a n t l y 
lesser than that of u n t r e a t e d p y r e t i c a n i m a l s . T h e o n s e t 
and peak of e f f e c t w a s found to be 30 m i n u t e s and 180 
minutes a f t e r the a d m i n i s t r a t i o n of the e x t r a c t , r e s p e c t i v e l y . 
The p e r c e n t a g e r e d u c t i o n of t e m p e r a t u r e r a n g e d from 25% to 
180%. The s t u d y t h e r e f o r e s h o w e d that a q u e o u s e x t r a c t of 
Khaksi p o s s e s s e s s i g n i f i c a n t a n t i p y r e t i c a c t i v i t y . It, 
therefore r e s o l v e s the c o n t r o v e r s y c r e a t e d b y e a r l i e r 
studies m e n t i o n i n g a n t i p y r e t i c a c t i v i t y to be p r e s e n t in the 
alcoholic and p e t r o l e u m e t h e r e x t r a c t but n o t in the a q u e o u s 
extract ( V o h o r a et. igJ, 1980 ). T h e p r e s e n t s t u d y t h e r e f o r e 
scientifically s u b s t a n t i a t e s the U n a n i u s e of K h a k s i 
as an a n t i p y r e t i c a g e n t s , (Azam K h a n , 1 8 9 8 ) , H o w e v e r , 
as the e x t r a c t is s e e n to p r o d u c e from 25% to 180% 
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r e d u c t i o n of p y r e x i a , t h e r e f o r e it is a m i l d to 
m o d e r a t e a n t i p y r e t i c a g e n t . B u t s t u d i e s at h i g h e r d o s e s are 
r e q u i r e d to d e t e r m i n e the e f f i c i e n c y of the d r u g , and it is 
p o s s i b l e t h a t h i g h e r d o s e s m a y p r o d u c e d g r e a t e r a n t i p y r e t i c 
e f f e c t , p a r t i c u l a r l y in the l i g h t of the i m p r e s s i o n t h a t 
U n a n i texts u s u a l l y m e n t i o n l o w e r d o s e s of the d r u g s . 
The a q u e o u s e x t r a c t of K h a k s i w a s s t u d i e d for 
a n t i - i n f l a m m a t o r y a c t i v i t y b y C a r r a g e e n i n O e d e m a T e s t . T h e 
s t u d y r e v e a l e d t h a t the e x t r a c t p r o d u c e d a s i g n i f i c a n t 
s u p p r e s s i o n of i n f l a m m a t o r y o e d e m a , w h i c h a m o u n t s to 5 3 . 2 7 % . 
T h e r e f o r e the s t u d y s h o w s t h a t the T e s t Drug is a h i g h l y 
e f f i c a c i o u s a n t i - i n f l a m m a t o r y a g e n t at the d o s e u s e d in the 
p r e s e n t s t u d y . 
The 
of K h a k s i i . e . ( S i s y m b r i u m irio linn ) p o s s e s s e s s t r i k i n g 
p r e s e n t s t u d y h a s s h o w n t h a t the a q u e o u s e x t r a c t 
a n t i - i n f l a m m a t o r y a c t i v i t y , g o o d a n a l g e s i c a c t i v i t y and 
m o d e r a t e a n t i - p y r e t i c a c t i v i t y , t h e r e f o r e the s t u d y 
s c i e n t i f i c a l l y s u b s t a n t i a t e s the U n a n i c l a i m s r e g a r d i n g its 
p h a r m a c o l o g i c a l a c t i v i t y . T h e study by r e v e a l i n g c e n t r a l 
d e p r e s s a n t a c t i v i t y in the T e s t Drug h a s d i s c o v e r e d a n e w 
a c t i o n w h i c h h a s n o t b e e n r e p o r t e d in U n a n i , 
E t h n o - b o t a n i c a l , and M o d e r n l i t e r a t u r e . 
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The Phyto-cheraical l i t e r a t u r e r e p o r t s K h a k s i to 
p o s s e s s s i t o s t e r o l , and two F l a v o n o i d s : ( 1 ) I s o r h a m n e t i n (2) 
Q u e r c e t i n (M. S . Y . K h a n ^ 1 9 9 1 ) . T h e last m e n t i o n e d 
F l a v o n o i d is r e p o r t e d to p o s s e s s a n t i - i n f l a m m a t o r y a c t i v i t y 
( H a r b o r n e & B a x t e r , 1 9 9 3 ) b u t s i n c e b e i n g a F l a v o n o i d s it can 
n o t be e x t r a c t e d in w a t e r , t h e r e f o r e the a n t i - i n f l a m m a t o r y 
e f f e c t s of a q u e o u s e x t r a c t s e e n in the p r e s e n t s t u d y c a n not 
be due to the k n o w n c o m p o u n d s of the p l a n t . 
The p r e s e n t s t u d y s h o w s t h a t the a n i m a l d o s e s 
c o r r e s p o n d i n g to h i g h e s t U n a n i c l i n i c a l d o s e s of K h a k s i 
p o s s e s s good a n a l g e s i c , a n t i - i n f l a m m a t o r y , and m o d e r a t e 
a n t i - p y r e t i c , a c t i v i t y . T h e r e f o r e the p r e s e n t s t u d y 
s u g g e s t s that the h i g h e r U n a n i d o s e s s h o u l d be u s e d w h i l e 
s t i l l g r e a t e r d o s e s m a y be t r i e d for g e t t i n g a b e t t e r 
a n t i p y r e t i c e f f e c t . In t h a t c a s e it m a y be nt. e s s a r y to 
use e x t r a c t as the a m o u n t of the c r u d e drug r«> /-'ired m a y be 
too b u l k y for p a t i e n t c o m p l i a n c e . 
The p r e s e n t s t u d y has s h o w n a q u i c k o n s e t of e f f e c t 
( 1 5 - 3 0 m i n u t e s ) and a p p r e c i a b l y long d u r a t i o n of e f f e c t 
( 1 2 0 - 1 8 0 m i n u t e s ) w h e n a d m i n i s t e r e d by the o r a l r o u t e . 
H o w e v e r , since the l a t t e r v a l u e s i.e. 120 m i n u t e s and 180 
m i n u t e s was the m a x i m u m d u r a t i o n of t e s t i n g in v a r i o u s 
t e s t s , t h e r e f o r e it is q u i t e p o s s i b l e that K h a k s i m a y h a v e a 
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m u c h l o n g e r d u r a t i o n of a c t i o n . S o the p r e s e n t s t u d y s h o w s 
K h a k s i to p o s s e s s a c l i n i c a l l y c o n v e n i e n t time c o u r s e of 
a c t i o n . 
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CHAPTER VI 
SUMMARY 
F e v e r , p a i n and I n f l a m m a t i o n are the c o m m o n e s t 
clinical p r o b l e m s r e q u i r i n g p h a r m a c o t h e r a p y . T i b b - e - U n a n i 
(Unani M e d i c i n e ) p o s s e s s a n u m b e r of e f f e c t i v e and safe 
a n t i p y r e t i c , a n a l g e s i c a n d a n t i - i n f l a m m a t o r y a g e n t s . 
K h a k s i i.e S i s y m b r i u m irio is a w e l l k n o w n U n a n i 
a n t i p y r e t i c d r u g . S i s y m b r i u m irio is a w i d e l y g r o w i n g 
plant w e l l r e p r e s e n t e d in I n d i a a l s o . K h a k s i o b t a i n e d from 
it is a c h e a p d r u g . A l t h o u g h it has been s u b j e c t e d to s o m e 
scientific study b u t t h e r e a r e c o n f l i c t i n g r e p o r t s r e g a r d i n g 
its a n t i p y r e t i c a n d a n a l g e s i c a c t i v i t y . T h e r e f o r e , in the 
p r e s e n t study K h a k s i ( S i s y m b r i u m irio) w a s s t u d i e d for its 
a n t i p y r e t i c and a n a l g e s i c a c t i o n as w e l l as for o t h e r 
related a c t i o n s v i z . a n t i - i n f l a m m a t o r y a c t i o n and c e n t r a l 
d e p r e s s a n t a c t i o n . 
The U n a n i p h y s i c i a n s m o s t l y use the p o w d e r e d seed of 
Khaksi at the d o s e of 4 - 9 g m s . In the p r e s e n t s t u d y t h e 
aqueous e x t r a c t of the d r u g w a s studied as it is c l o s e s t to 
the form used in U n a n i p r a c t i c e n a m e l y , the p o w d e r e d s e e d . 
The drug was s t u d i e d at the d o s e of 13 m g / 1 0 0 gm s e l e c t e d 
on the basis of the U n a n i c l i n i c a l d o s e . ( A b d u l H a k e e m , 1 8 9 5 ) , 
multiplied by the a p p r o p r i a t e c o n v e r s i o n f a c t o r for 
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o b t a i n i n g the c o r r e s p o n d i n g d o s e for rats and r a b b i t s . 
( D h a w a n , 1 9 8 2 ) . The e x t r a c t w a s a d m i n i s t r a t e d by the oral 
route w h i c h is used by U n a n i p h y s i c i a n s in c l i n i c a l 
p r a c t i c e . 
T h e e x t r a c t w a s s t u d i e d for c e n t r a l e f f e c t b y 
P e n t o b a r b i t o n e N a r c o s i s P o t e n t i a t i o n T e s t and P h o t o a c t o -
m e t e r T e s t for s p o n t a n e o u s m o t o r a c t i v i t y . The E d d y ' s H o t 
plate T e s t and A n a l g e s i o m e t e r T e s t w a s c a r r i e d out for 
S t u d y i n g a n a l g e s i c a c t i v i t y . It w a s s t u d i e d for a n t i p y r e t i c 
a c t i v i t y in R a b b i t s w i t h D . P . T . v a c c i n e as the p y r e t i c 
a g e n t . The C a r r a g e e n i n O e d e m a T e s t w a s c a r r i e d out for 
-studying the a n t i - i n f l a m m a t o r y a c t i v i t y . 
T h e d rug was o b t a i n e d from D a w a k h a n a T i b b i y a C o l l e g e , 
'\.M.U., A l i g a r h , and its i d e n t i t y w a s c o n f i r m e d on the b a s i s 
g r o s s m o r p h o l o g i c a l d e s c r i p t i o n . T h e s e e d s w e r e p o w d e r e d 
i.d e x t r a c t e d in w a t e r by s i m p l e r e f l u x i n g over 6 h o u r s . 
In the P e n t o b a r b i t o n e - N a r c o s i s P o t e n t i a t i o n T e s t , the 
jjeeping t i m e of C o n t r o l a n i m a l s w a s f o u n d to be 114.33 ± 93 
m i n u t e s , w h i l e in the T e s t a n i m a l s it w a s found to be 
- g n i f i c a n t l y i n c r e a s e d to 1 2 4 . 1 6 ± 3.34 m i n u t e s ( P < 0 . 0 1 ) . 
e r e f o r e the test i n d i c a t e s t h a t the a q u e o u s e x t r a c t of 
. .aksi p o s s e s s c e n t r a l d e p r e s s a n t a c t i v i t y . 
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The Photoactoraeter T e s t for s p o n t a n e o u s m o t o r 
a c t i v i t y showed t h a t the c o n t r o l a n i m a l s m a d e 2 3 9 3 ± 16.592 
m o v e m e n t s w i t h i n 2 h o u r s . W h i l e the test a n i m a l s w e r e seen 
to make s i g n i f i c a n t l y l e s s e r m o v e m e n t s v i z . 1 3 9 5 ± 9.84 {P < 
0 . 0 0 0 1 ) . T h e s i g n i f i c a n t d e c r e a s e in s p o n t a n e o u s m o t o r 
a c t i v i t y , p r o d u c e d b y the k h a k s i e x t r a c t i n d i c a t e s t h a t it 
p o s s e s s c e n t r a l d e p r e s s a n t a c t i v i t y . 
In the A n a l g e s i o m e t e r T e s t the i n i t i a l r e a c t i o n time 
was 4.45 ± 0. 3 4 s e c . w h i l e its was s i g n i f i c a n t l y i n c r e a s e d 
a f t e r the a d m i n i s t r a t i o n of e x t r a c t , t h e r e f o r e the s t u d y 
i n d i c a t e s t h a t t h e e x t r a c t p o s s e s s a n a l g e s i c a c t i v i t y . In 
the Eddy's H o t P l a t e T e s t the initial r e a c t i o n t i m e w a s 
2.5 ± 0.17 s e c . , w h i c h w a s s i g n i f i c a n t l y i n c r e a s e d a f t e r 
a d m i n i s t r a t i o n o f K h a k s i e x t r a c t . 
In the s t u d y for a n t i p y r e t i c e f f e c t in R a b b i t s with 
D . P . T v a c c i n e a s the p y r e t i c a g e n t s , the t e m p e r a t u r e of 
e x t r a c t t r e a t e d p y r e t i c a n i m a l s w a s found to be s i g n i f i c a n t l y 
l e s s e r than t h a t of u n t r e a t e d p y r e t i c a n i m a l s . T h e p e r c e n t a g e 
r e d u c t i o n of t e m p e r a t u r e r a n g e d from 25% to 1 8 0 % t h e r e f o r e 
it is a mild to m o d e r a t e a n t i p y r e t i c a g e n t . 
The s t u d y r e v e a l e d that the e x t r a c t p r o d u c e d a 
s i g n i f i c a n t s u p p r e s s i o n of i n f l a m m a t o r y o e d e m a , w h i c h 
a m o u n t s to 5 3 . 2 7 % . T h e r e f o r e the study s h o w s t h a t t h e T e s t 
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D r u g i s a h i g h l y e f f i c a c i o u s a n t i - i n f l a m m a t o r y a g e n t at the 
d o s e used in the p r e s e n t s t u d y . 
The s t u d y s c i e n t i f i c a l l y s u b s t a n t i a t e s the U n a n i 
c l a i m s r e g a r d i n g its p h a r m a c o l o g i c a l a c t i v i t y . The s t u d y b y 
r e v e a l i n g c e n t r a l d e p r e s s a n t a c t i v i t y in the T e s t D r u g h a s 
d i s c o v e r e d a new a c t i o n w h i c h h a s not b e e n r e p o r t e d in 
U n a n i , E t h n o - b o t a n i c a l , a n d M o d e r n l i t e r a t u r e . 
The a n t i - i n f l a m m a t o r y e f f e c t s of a q u e o u s e x t r a c t s e e n 
in the p r e s e n t s t u d y c a n n o t be d u e to the k n o w n c o m p o u n d s 
of the p l a n t . 
The p r e s e n t s t u d y s h o w s t h a t the a n i m a l d o s e s 
c o r r e s p o n d i n g to h i g h e s t U n a n i c l i n i c a l d o s e s of K h a k s i 
p o s s e s s good a n a l g e s i c , a n t i - i n f l a m m a t o r y , and m o d e r a t e 
a n t i - p y r e t i c , a c t i v i t y . T h e r e f o r e the p r e s e n t s t u d y 
s u g g e s t s that the h i g h e r U n a n i d o s e s should be used w h i l e 
s t i l l g r e a t e r d o s e s m a y be t r i e d for g e t t i n g a b e t t e r 
a n t i p y r e t i c e f f e c t . In t h a t c a s e it may be n e c e s s a r y to 
use e x t r a c t as the a m o u n t of the c r u d e drug r e q u i r e d m a y be 
too b u l k y for p a t i e n t c o m p l i a n c e . 
T h e p r e s e n t s t u d y s h o w s K h a k s i to p o s s e s s a 
c l i n i c a l l y c o n v e n i e n t t i m e c o u r s e of a c t i o n . 
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